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(54) Phenethanolamine compounds 

(57) The invention provides compounds of the general formula (I) 

H0CH 2 1 

HQ / S V^CHCH 2 NHCXCH 2 0CH 2 YAr (I) 

\— J OH R 2 

^Ar represents a phenyl group optionally substituted by one or more substituents selected from halogen atoms, 
or c Tl kvt — ?CH 9 ) R [where R is hydroxy, C,- e alkoxy, -NR 3 R 4 (where R and R each represents a hydrogen 
atom" o £ l^S^^-M* forms Saturated heterocyclic amino group which has 5-7 ring members and 
Sna Iv covins in the ring one or more atoms selected from -O- or -S- or a group -NH - or - N(CH 3 )->, 

*^#m£Z# "presents a hydrogen atom or a Cl _ 4 alky, group, and R* represents a hydrogen atom or a 
alkvl C, "a koxv phenyl or — NR 3 R 4 group), — NR 5 S0 2 R 7 (where R represents a Ct- 4 alkyl, phenyl or -NR R group) 
-Sr^ hydroxy 9 alkoxy or -NrtW), -SRf (where R is , .hydrogen or . C^or 

nhenvl arouD) -SOR 9 , SO,R 9 , or -CN, and q represents an integer from 0 to 3], -0(CH 2 ) r R [where R represents a 
lyZly Z it group and r is an integer 2 or 3], or -N0 2 groups or an a.kylenedioxy group of formula 

-CXChWpO-, where p represents an integer 1 or 2; ♦ ♦ i«* M rKnn 

R^and R each represent a hydrogen atom or a C-a alkyl group with the prov.so that the sum total of carbon 
atoms in R 1 and R 2 is not more than 4; 

X reoresents a Ci 7 alkylene, C 2 - 7 alkenylene or C 2 _ 7 alkynylene chain and 

Y rep" resets I bo'nd .01 a C, L. aYylene, C 2 _e alkenylene or C 2 _ 6 alkynylene chain with the P = *at the sum 
total of carbon atoms in X and Y is 2-1 0 and when X represents d_ 7 alkylene, and Y represents a bond or C, 6 
S.1.£thw Ar is a substituted phenyl group, with the further proviso that when it is substituted by only 
one oi ^two substituents selected from halogen atoms or C,_ alkyl or Cl _ 3 alkoxy groups, ,t contains at least one 
additional substituent which is different from those substituents; 
and Dhvsioloqically acceptable salts and solvates thereof. 

The compounds of formula (I) have a selective stimulant action at p 2 -adrenoreceptors and are usefuL in 
trnJ^S^S!^ of diseases associated with reversible airways abstruction such as asthma and chrome 
bronchitis. . 

Formulae in the printed specification were reproduced from drawings submitted after the date of filing, in accordance w.th Rule 

20(14) of the Patents Rules 1982. 
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SPECIFICATION 
Phenethanolamine compounds 



5 This invention relates to phenethanolamine compounds having a stimulant action at p 2 -adrenoreceptors, to 5 
processes for their preparation, to pharmaceutical compositions containing them and to their use in 

m ThuTthe present invention provides compounds of the general formula (I) 

H0CH 2 1 10 



10 R i 

OH 15 



H0 _ CHCH 2 NHCXCH 2 OCH 2 YAr ID 



15 



40 



OH 



qroup and, when R 1 and R 2 are different groups, the carbon atom to which these are attached. 

The compounds according to the invention thus include all enantiomers, diastereoisomers and m.xtures 
thereof, including racemates. Compounds in which the carbon atom in the -CH- 



20 



^presents a phenyl group optionally substituted by one or more substituents selected from halogen 

hydrogen atom, or a C M alkyl group, or -NR 3 R forms a saturated heterocyclic ammo group wh,ch has 5-7 
20 ring members and optionally contains in the ring one or more atoms selected from -O- or -S- or a group -NH- 
or -N(CH 3 )-), -NR 5 COR 6 (where R 5 represents a hydrogen atom or a C n . 4 alkyl group, and R represents a 

PhenTo? ^V^h^^^L R 7 represents a ^ a.kyl, phenyl or -NR 3 R 4 group), -COR 8 (where 
R 8 represents hydroxy, C,. 4 alkoxy or-NR 3 R 4 ), -SR 9 (where R 9 is a hydrogen atom, or a Cm alkyl or phenyl 
25 group SOR 9 , S0 2 R 9 , or -CN, and q represents an integer from 0 to 3], -0<CH 2 ) r R 1 ° [where R represents a 25 
hydroxy or C M alkoxy group and r is an integer 2 or 3], or -N0 2 groups or an alkylenedioxy group of formula 
-0(CH,) n O-, where p represents an integer 1 or 2; 

R 1 and R 2 each represents a hydrogen atom or a Cm alkyl group with the proviso that the sum total of carbon 
atoms in R 1 and R 2 is not more than 4; 

30 X represents a C w alkylene, C 2 . 7 alkenylene or C 2 . 7 alkynylene chain and ...... 

Y represents a bond, or a C„ alkylene, C 2 . 6 alkenylene or C 2 . 6 alkynylene chain with the provisos that the 
sum total of carbon atoms in X and Y is 2-1 0 and when X represents C,. 7 alkylene, and I Y represents a bond or 
C, r alkylene then the group Ar is a substituted phenyl group with the futher proviso that when it is 
substituted by only one or two substituents selected from halogen atoms or d. 3 alkyl or C,. 3 alkoxy groups, it 

35 contains at least one additional substituent which is different from those substituents; 
and physiologically acceptable salts and solvates (e.g. hydrates) thereof. 

It will be appreciated that the compounds of general formula (I) possess one or two asymmetric carbon 
atoms, namely the carbon atom of the -CH- 



45 



30 



35 



40 



45 



OH 



qroup is in the R configuration are preferred. 
In the definition of general formula (I), the term alkenylene includes both as and trans structures. 
50 In the general formula (I), the chain X may for example contain 2 to 7 carbon atoms and may be for 
example (CH 2 ) 2 -, -(CH 2 ) 3 -, -(CH 2 ) 4 -, -(CH 2 ) 5 , -CH 2 C=C- -(CH 2 ) 2 CH=CH-, -(CH 2 ) 2 C -^H-fflCHr. 
-CH-CH(CH 2 ) 2 - or -CH 2 C^CCH 2 -. The chain Y may be for example -CH 2 -, -{CH 2 ) 2 -, -(Ui 2 ) 3 -, -l<-ri 2 > 4 -r , 
.(CHo) fi -,-CH=CH-,-C=C- / -CH 2 CH=CH- / or-CH 2 C=C-. . 

In general, the total number of carbon atoms in the chains X and Y is preferably 4 to 1 0 mclus.ve and may 
55 be for example 5, 6, 7 or 8. Compounds wherein the sum total of carbon atoms in the chains X and Y is 5, 6 or 

7 ln e on^ compounds of formula (I) X represents a C^ 7 aikylene chain and Y represents a 

bond or a d. 6 alkylene chain. Particular compounds of this type are those in which X is -{CH 2 ) 4 - and Y is 

60 "Tn^'he compounS (!) R 1 and R 2 , for example, may each be methyl, ethyl propyl or isopropyl 

groups except that if one of R 1 and R 2 is a propyl or isopropyl group, the other is a hydrogen atom or a 
methyl group. Thus for example R 1 may be a hydrogen atom or a methyl, ethyl or propyl group. R , for 
example, may be a hydrogen atom or a methyl group. 
R 1 and R 2 are each preferably a hydrogen atom or a methyl group. 



50 
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A preferred group of compounds is that wherein R 1 and R 2 are both hydrogen atoms, or R 1 is a hydrogen 
atom and R 2 is a C-i_ 3 alkyl group, particularly a methyl group, or R 1 is a methyl group and R 2 is a methyl 
group. 

When -NR 3 R 4 in compounds of formula (I) represents a saturated heterocyclic amino group, this may have 
5 5, 6 or 7 ring members and optionally contain in the ring a heteroatom selected from -0-, or -S-, or a group 5 
-NH- or -N(CH 3 )-. Examples of such -NR 3 R 4 groups are pyrrolidine piperidino, hexamethylenimino, 
piperazino, N-methylpiperazino, morpholino, homomorpholino orthiamorpholino. 

The phenyl group represented by Ar may for example contain one, two or three substituents, which may 
be present at the 2-, 3-, 4-, 5- or 6-positions on the phenyl ring. 

10 Examples of the substituents which may be present on the phenyl group represented by Ar include 10 
chlorine, bromine, iodine, fluorine, methyl, ethyl, -(CH 2 ) q R [where R is hydroxy, methoxy, ethoxy, amino, 
methylamino, ethylamino, dimethyIamino,diethylamino, morpholino, piperidino, piperazino, N- 
methylpiperazino, -NHCHO, NHCOR 6 (where R 6 is alkyl, e.g. methyl, ethyl, isopropyl or n-butyl, C^ 
alkoxy, e.g. methoxy, ethoxy, isopropoxy, or n-butoxy, phenyl, amino or N,N-dimethylamino), 

15 -N(CH 3 )COCH 3 , -NR 5 S0 2 R 7 , where R 5 represents a hydrogen atom or a methyl group and R 7 represents 15 
methyl, ethyl, isopropyl, n-butyl or phenyl, -NHS0 2 NH 2 , -NHS0 2 N(CH 3 ) 2 , -COOH, -COOCH 3 , -C0NH 2 , 
-CON(CH 3 ) 2 , -CONR 3 R 4 (where NR 3 R 4 is piperidino, morpholino, piperazino or N-methylpiperazino) -SR 9 

. (where R 9 is methyl, ethyl or phenyl) -SOCH 3 , -S0 2 CH 3 , or CN and q is zero, 1 , 2 or 3], -N0 2 , -0(CH 2 ) 2 OH, 
-0(CH 2 ) 3 OH, -0(CH 2 ) 2 OCH 3 , or -0(CH 2 ) 2 OCH 2 CH 3 . 

20 Particular examples of a monosubstituted phenyl group represented by Ar include phenyl substituted by 20 
the group -(CH 2 ) q R where R is Ci_ 6 alkoxy and q is an integer 1 , 2 or 3, or R is -NR 3 R 4 , -N s S0 2 R 7 , -COR 8 , -SR 9 or 
0(CH 2 ) r R 10 [where q, R 3 , R 4 , R 5 , R 7 , R 8 , R 9 , r and R 10 are as defined for formula (I)]. In particular, the group Ar 
may be phenyl substituted by -OH, -CH 2 OH, -(CH 2 ) 2 OH, -(CH 2 ) 3 OH, -CH 2 OCH 3 , -NH(CH 3 ), -N(CH 3 ) 2 , 
-NHCH 2 CH 3 , morpholino, pyrrolidino, piperidino, -CH 2 N(CH 3 ) 2 , -CH 2 -piperidino, ~NHS0 2 CH 3 , 

25 -NHS0 2 (CH 2 ) 2 CH 3 , -NHS0 2 (CH 2 ) 3 CH 3 , -NHS0 2 -phenyl, -NHS0 2 N(CH 3 ) 2 , -C0 2 H, -C0 2 CH 3 , -C0 2 CH 2 CH 3 , 25 
-C0 2 (CH 2 ) 2 CH 3 , -CONH 2 , -CON(CH 3 ) 2 , -SCH 3 , -SCH 2 CH 3 , -S-phenyl, or -0(CH 2 ) 2 OCH 3 . 

Particular examples of a trisubstituted phenyl group represented by Ar include phenyl substituted by an 
amino and two methyl groups, (for example 3,5-dimethyl-4-aminophenyl), an amino group and two chlorine 
atoms, (for example 3,5-dichloro-4-aminophenyl), or three methoxy groups, (for example 3,4,5- 

30 trimethoxyphenyl). Particular examples of a disubstituted phenyl group represented by Ar include phenyl 30 
substituted by two hydroxyl groups, (for example 3,5-dihydroxyphenyl,) or a hydroxyl and methoxy group, 
(for example 3-methoxy-4-hydroxyphenyl,). 

In general, when the substituent on the phenyl group represented by Ar is one of the groups -(CH 2 ) q R, 
where R is -NR 3 R 4 , -NR 5 COR 6 , -NR 5 S0 2 R 7 , -COR 8 , -SR 9 , -SOR 9 , -S0 2 R 9 or -CN and q is an integer 1, 2 or 3, any 

35 additional substituent present on the phenyl group is desirably one which is different from those 35 
substituents. 

When X and/or Y in compounds of formula (I) is an alkenyiene or alkynylene chain the group Ar may be for 
example phenyl. 

In one aspect, the invention provides compounds of formula (I) which may be represented by the formula 

40(l8) HOCH, 

I 1 

-CHCH 2 NHC{CH2) m -0-{CH 2 ) n -Ar (la) 

45 \ / I 1 0 "* ' 45 

OH R 2 

wherein m is an integerfrom 2 to 8 and 

n is an integerfrom 1 to 7 with the proviso that the sum total of m + n is 4 to 12; 

Ar represents a phenyl group substituted by one or more substituents selected from halogen atoms, or 
50 C^alkyl, -(CH 2 ) q R, [where R is hydroxy, Ci^alkoxy, -NR 3 R 4 (where R 3 and R 4 each represents a hydrogen 50 
atom, or a C r . 4 aikyl group, or -NR 3 R 4 forms a saturated heterocyclic amino group which has 5-7 ring 
members and optionally contains in the ring one or more atoms selected from -O- or -S- or a group -NH- or 
-N(CH 3 )-), -NR 5 COR 6 (where R 5 represents a hydrogen atom or a C-j_ 4 alkyl group, and R 6 represents a 
hydrogen atom or a C-|_ 4 alkyl, Cv 4 alkoxy, phenyl or -NR 3 R 4 group), -NR 5 S0 2 R 7 (where R 7 represents a C-]_ 4 
55 alkyl, phenyl or -NR 3 R 4 group), -COR 8 (where R 8 represents hydroxy, d. 4 alkoxy or -NR 3 R 4 ), -SR 9 (where R 9 is 55 
a hydrogen atom, or a d-4 alkyl or phenyl group), -SOR 9 , S0 2 R 9 , or-CN, and q represents an integerfrom 0 to 
3], -0{CH 2 ) r R 10 [where R 10 represents a hydroxy or C t _ 4 alkoxy group and r is an integer 2 or 3], or -N0 2 
groups, with the proviso that if the phenyl group Ar is substituted by only one or two substituents selected 
from halogen atoms or d-3 alkyl or d-3 alkoxy groups it contains at least one additional substituent which is 
60 different from those substituents; 60 
R 1 and R 2 each represents a hydrogen atom or a C t _ 3 alkyl group with the proviso that the sum total of carbon 
atoms in R 1 and R 2 is not more than 4; 

and physiologically acceptable salts and solvates (e.g. hydrates) thereof. 
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A particular group of compounds of formula (la) Is that wherein 
mis an integer from 2 to 8 and . i0 . 

n »q an intpaerfrom 1 to 7 with the proviso that the sum total of m + n is 4 to I-*, „ ir , 3 „ 4 , . 

Ar represents a pl^ny I grou p substituted by one or two substituents selected from hydroxy, -NR R< (where 

R R 3 and R* each ^represents a hydrogen atom, or a C M alkyl group, or -NR R forms a saturated heterocychc 5 
Lino arou which has 5-7 ring members and optionally contains in the ring one or more atoms selected 
from -N- °0- or -S-) NR^COR^where R 5 represents a hydrogen atom or a Cm alkyl group and R represents 
from N , uors , nn . i .. nhenvl or -NR 3 R group), -NR S0 2 R (where R represents a C1.4 

^rox P y, C, 4 alkoxy or -NRSrVSR 9 (where R 9 is 

,0 a l^mSSSm. or ■ L alkyl or phenyl group), -SOR 9 , S0 2 R 9 , -N0 2 or -CH 2 R" (where R« ,s hydroxy or 10 

R^ and R 2 each represents a hydrogen atom or a C n . 3 alkyl group with the proviso that the sum total of carbon 
atomsinR 1 andR 2 isnotmorethan4; * 

for example -<CH 2 > 3 -, -(CH 2 ) 4 -, -(CH 2 ) S - or (CH 2 ) 6 -. The chain -(CH 2 ) n - may be for example -(CH 2 ) 2 -, -(CH 2 ) 3 , 

"SSEIS *H tot 3 a°nu 4 mber of carbon atoms in the chains -<CH 2 ) m - and -(CH 2 ) n - is 6-12 inclusive and may 20 
be for ^eSmple 7 8, 9 or 1 0. Compounds wherein the sum total of m and n is 7, 8 or 9 are part.cularly 

Examples of particular substituents which may be present on the phenyl group f represented by Ar in 

H , riLr^Mia n*\ am thnqp described previous y for the compounds of formula (I). 
Tanot^rCcTthe ^oZ^scZlu^s of formula (!) in which R 1 and R 2 are as defined for 25 
fo mul 5 X ^represents a C, 7 alkylene, C 2 . 7 alkenylene or C 2 . 7 alkynylene chain and Y represents a bond, or 
* c llkv an. C R alkenvlene or £ 2 B alkynylene chain, with the provisos that the sum total of carbon atoms 
fn XanK t m^^^^nd whJnX represents C, 7 alkylene Y represents C 2 , a.kenylene or C, 6 

nriThe^ttL 30 

ni^^pto???™uS optionafly substituted by one or two substituents selected from halogen atoms 
S s Xl or <J 3 alkoxy groups, or by an alkylenedioxy group of formula -0(CH 2 ) p O- where p ,s 1 or 2, and R 
and R 2 are as defined for formula (I). 

35 4 ekek^^ 

tKvdoxv-a 1 - ll4-pLnylthio)phenyl]ethoxy] P henyl]amino]methyl]-1,3-benzened l methanol 

40 

40 and the physiologically acceptable salts and solvates thereof. 

Further particularly important compounds of the invention are:- 

and the physiologically acceptable salts and solvates thereof. 4g 

tSvS oxv-a 1 - la- t met 
4'hvo oW- 6-3-1^ 

4" HvS oxv-" 1 - 6- 3- 4- tplperidinyl)phenyl]pro P oxy]hexyl]aminolmethyl]-1,3-benzened,methanol; 

«otHvdoW4[[^ 

Invd oW- lt4-1-pyrrolidinyl)phenyl]rt 

tK6^[2-Hydrox y -i 

butanesulphonamide; and the physiologically acceptable salts and solvates thereof. 

safts der ved | from Inorganic and organic acids, such as hydrochlorides, hydrobrom.des, sulphates 

Stable bases .Examples of such salts are alkali metal (e.g. sodium and potass.um), and alka.me earth metal 
65 (e.g. calcium or magnesium) salts. 
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The compounds according to the invention have a selective stimulant action at p 2 -adrenoreceptors, which 
furthermore is of a particularly advantageous profile. The stimulant action was demonstrated in the isolated 
trachea of the guinea-pig, where compounds were shown to cause relaxation of PGF2a-induced 
contractions. Compounds according to the invention have shown a particularly long duration of action in this 
5 test. 5 
The compounds according to the invention may be used in the treatment of diseases associated with 
reversible airways obstruction such as asthma and chronic bronchitis. 

The compounds according to the invention may also be used for the treatment of premature labour, 
depression and congestive heart failure, and are also indicated as useful for the treatment of inflammatory 
10 and allergic skin diseases, glaucoma, and in the treatment of conditions in which there is an advantage in -\q 
lowering gastric acidity, particularly in gastric and peptic ulceration. 

The invention accordingly further provides compounds of formula (I) and their physiologically acceptable 
salts and solvates for. use in the therapy or prophylaxis of diseases associated with reversible airways 
obstruction in human or animal subjects. 
15 The compounds according to the invention may be formulated for administration in any convenient way. 15 
The invention therefore includes within its scope pharmaceutical compositions comprising at least one 
compound of formula (I) or a physiologically acceptable salt or solvate thereof formulated for use in human 
or veterinary medicine. Such compositions may be presented for use with physiologically acceptable 
carriers or excipients, optionally with supplementary medicinal agents. 
20 The compounds may be formulated in a form suitable for administration by inhalation or insufflation, or 20 
for oral, buccal, parenteral, topical (including nasal) or rectal administration. Administration by inhalation or 
insufflation is preferred. 

For administration by inhalation the compounds according to the invention are conveniently delivered in 
the form of an aerosol spray presentation from pressurised packs, with the use of a suitable propellant, such 
25 as dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or other 25 
suitable gas, or from a nebuliser. In the case of a pressurised aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount. 

Alternatively, for administration by inhalation or insufflation, the compounds according to the invention 
may take the form of a day powder composition, for example a powder mix of the compound and a suitable 
30 powder base such as lactose or starch. The powder composition may be presented in unit dosage form in for 30 
example capsules or cartridges of e.g. gelatin, or blister packs from which the powder may be administered 
with the aid of an inhaler or insufflator. 

For buccal administration the composition may take the form of tablets, drops or lozenges formulated in 
conventional manner. 

35 The compounds of the invention may be formulated for parenteral administration. Formulations for 35 
injections may be presented in unit dosage form in ampoules, or in multi-dose containers with an added 
preservative. The compositions may take such forms as suspensions, solutions or emulsions in oily or 
aqueous vehicles, and may contain formulatory agents such as suspending, stabilising and/or dispersing 
agents. Alternatively, the active ingredient may be in powder form for reconstitution with a suitable vehicle, 

40 e.g. sterile pyrogen-free water, before use. 40 
For topical administration the pharmaceutical composition may take the form of ointments, lotions or 
creams formulated in a conventional manner, with for example an aqueous or oily base, generally with the 
addition of suitable thickening agents and/or solvents. For nasal application, the composition may take the 
form of a spray, formulated for example as an aqueous solution or suspension or as an aerosol with the use 

45 of a suitable propellant. 45 
The compounds of the invention may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g. containing conventional suppository bases such as codes butter or other glyceride. 

Where pharmaceutical compositions are described above for oral, buccal, rectal or topical administration, 
these may be presented in a conventional manner associated with controlled release forms. 

50 A proposed daily dosage of active compound for the treatment of man is 0.0005mg to 1 0Omg, which may 50 
be conveniently administered in one or two doses. The precise dose employed will of course depend on the 
age and condition of the patient and on the route of administration. Thus a suitable dose for administration 
by inhalation is 0.0005mg to 1 0mg, for oral administration is 0.02mg to 1 0Omg, and for parenteral 
administration is 0.001 mg to 2mg. 

55 The compounds according to the invention may be prepared by a number of processes, as described in the 55 
following wherein X, Y, Ar, R 1 and R 2 are as defined for general formula (I) unless otherwise specified. It will 
be appreciated that certain of the reactions described below are capable of affecting other groups in the 
starting material which are desired in the end product; this applies especially to the reduction processes 
described, particularly where diborane or hydrogen and a metal catalyst are used and when an ethylene or 

60 acetylene linkage is required in the compound of the invention. Care must therefore betaken in accordance qq 
with conventional practice, to use reagents and/or reaction conditions under which such groups remain 
substantially inert. In the general processes described below the final step in the reaction may be the 
removal of a protecting group. Suitable protecting groups and their removal are described in general 
process (3) below. 
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According to one general process (1 ), a compound of general formula (I) may be obtained by reaction of a 
compound of general formula (II): 

R 12 0CH 2 

R 13 0 _y V-Z ID 




10 (wherein Z represents a group 



-CH-CH 2 or-CHCH 2 L, 

\/ I 
0 OH 



1 5 R« and R 13 is each a hydrogen atom or a protecting group, and L represents a leaving group for example a 
Salogen atom such aschlorine, bromine or iodine or a hydrocarbyl-sulphonv ,loxy group such as 
methanesulphonyloxy or p-toluenesulphonyloxy) w.th an am.ne of general formula (III) 



10 



15 



20 



25 



R 1 20 
R 14 HNCXCH 2 OCH 2 YAr 



(where R 14 is a hydrogen atom of a protecting group) followed by removal of any protecting groups where 

a hataeShJdracarbon e.g. chloroform, a substituted amide e.g. dimethylformamide or an ether such as 
30 ^^SSnS3S?at a temperature from ambient to the reflux, optionally in the presence of a base 
such as an oraanic amine e.g. diisopropylethylamine or an inorganic base such as sodmm carbonate. 
In ^anotLr general process (2), a compound of general formula (I) may be prepared by alkylate. 

35 may be prepared by alkylation of an amine of general formula (IV) 



R 12 0CH 2 




50 



R 



,2 



25 



30 



35 



40 



40 R 13 0— f N )— CHCH^R^R 15 UI) 

OH 

45 (wherein R 12 , R 13 and R 14 is each a hydrogen atom or a protecting group and R 15 is a hydrogen atom) 45 
followed by removal of any protecting group where present 
The alkylation (a) may be effected using an alkylating agent of general formula (V). 

LCHXCH 2 OCH 2 YAr < V) 



50 



*tE SS=S £ed in the presence of a suitable acid scavenger, for example inorganic 
« bases S^wLm carbonate, organic bases such as triethylamine, diisopropylethylamme 55 
55 SX^SCi ox'ides such as ethylene oxide or propylene oxide. The ^J^^ n ^ one or 

effected in a solvent such as acetonitrile or an ether e.g. tetrahydrofuran or d.oxan, a ketone e.g. butanone or 

Synsobuty. ketone, a substituted amide e.g. dimethylformamide or a ch ^"al^hjdrocarbon e.g. 

chloroform at a temperature between ambient and the reflux temperature of the solvent. 
60 AccoTding to another example (b) of an alkylation process, a compound of ge ^fj 60 

rpnr^pnts a hvdroaen atom may be prepared by alkylation of an amine of general formu a (IV) as previously 

SZ!S|ffiCh5ri««i. or a group convertible thereto underthe react.on cond,t,ons, w.th 

a compound of general formula (VI): 

R 2 COXCH 2 OCH 2 YAr < V " 65 
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in the presence of a reducing agent, followed when necessary by removal of any protecting groups. 

Examples of suitable R 15 groups convertible into a hydrogen atom are arylmethy! groups such as benzyl, 
a-methyl benzyl and benzhydryl. 

Suitable reducing agents include hydrogen in the presence of a metal catalyst such as platinum, platinum 
5 oxide, palladium, Raney nickel or rhodium, on a support such as charcoal, using an alcohol, e.g. ethanol or 5 
an ester e.g. ethyl acetate or an ether e.g. tetrahydrofuran, or water, as reaction solvent, or a mixture of 
solvents, e.g. a mixture of two or more of those just described at normal or elevated temperature and 
pressure, for example from 20 to 100°C and from 1 to 10 atmospheres. 

Alternatively when one or both of R 14 and R 15 are hydrogen atoms, the reducing agent may be a hydride 
10 such as diborane or a metal hydride such as sodium borohydride, sodium cyanoborohydride or lithium 10 
aluminium hydride. Suitable solvents for the reaction with these reducing agents will depend on the 
particular hydride used, but will include alcohols such as methanol or ethanol, or ethers such as diethyl ether 
or ferf-butyl methyl ether, or tetrahydrofuran. 

When a compound of formula (IV) where R 14 and R 15 are each hydrogen atoms is used, the intermediate 
15 imine of formula (VII) may be formed: 15 



R 12 0CH 





20 y-CHCH2N=CXCH 2 0CH 2 YAr (Iff) 20 

OH R 2 

(wherein R 12 and R 13 are as defined forformula (II)). 

Reduction of the imine using the conditions described above, followed, where necessary, by removal of 
25 any protecting groups, gives a compound of general formula (I). 25 

In another general process (3), a compound of general formula (I) may be obtained by deprotection of a 
protected intermediate of general formula (VIII): 

R 12 0CH 2 

30 V R 1 30 

-CHCH 2 NR 14 CXCH20CH 2 YAr (TEE) 
OH R 2 

35 35 
(wherein R 12 , R 13 and R 14 are as previously defined except that at least one of R 12 , R 13 and R 14 is a protecting 
group). 

The protecting group may be any conventional protecting group, for example as described in "Protective 
Groups in Organic Chemistry", Ed. J.F.W. McOmie (Plenum Press, 1 973). Thus R 12 and/or R 13 for example 
40 may each be tetrahydropyranyl, and R 14 may be an acyl group such as trichloroacetyl or trifluoroacetyl. 40 

The deprotection to yield a compound of general formula (I) may be effected using conventional 
techniques. Thus for example, when R 12 and/or R 13 is a tetrahydropyranyl this may be cleaved by hydrolysis 
under acidic conditions. Acyl groups represented by R 14 may be removed by hydrolysis, for example with a 
base such as sodium hydroxide, or a group such as trichloroacetyl may be removed by reduction with, for 
45 example, zinc and acetic acid. 45 

In a particular embodiment of the deprotection process (3), R 12 OCH 2( -and R 13 0- may together represent a 
protecting group 

R 16 . OCH 2 - 

50 /K 50 

R 17 X 0- 

(wherein R 16 and R 17 , which may be the same or different, each represents a hydrogen atom or an alkyl or 
aryl group); The protecting group may be cleaved using for example hydrochloric acid in a solvent such as 
55 water or an alcohol such as ethanol at normal or elevated temperatures. 55 
In another general process (4), a compound of general formula (I) may be prepared by reduction. Thus, for 
example, a compound of general formula (I) may be prepared by reducing an intermediate of general 
formula (IX): 

60 \ 60 

-X 1 -X 2 -X 3 -CH 2 OCH 2 Y~Ar (K) 




7 



GB 2 159 151 A 



7 



[wherein R 13 is as defined for general formula (II) and at least one of X 1 , X 2 , X 3 , X 4 and Y represents a 
reducible group and/or Ar contains a reducible group and the other(s) take the appropriate meaning as 
follows, which is X 1 is -CH(OH)-, X 2 is -CH 2 NR 14 , X 3 is -CR^X, X 4 is -CH 2 OR 12 and Y and Ar are as defmed for 
formula (I)] followed where necessary by removal of any protecting groups. , . . Bl4 

5 Suitable reducible groups include those wherein X 1 is a group -C=0,X 2 is a group -CH 2 NR -,(where.nR 5 
represents a group convertible to hydrogen by catalytic hydrogenation, for example an ary methyl group 
such as benzyl, benzhydryl or a-methylbenzyl) or an imine (-CH=N-) group or a group -CONH-, X '8 a group 
-COX- or a group CR 1 R 2 X (where X is C 2 . 7 alkenylene or C 2 . 7 alkynylene) or -X -X - is a group -C H 2 N- -CR X, X 
is a group -C0 2 R 18 (wherein R 18 represents a hydrogen atom, or an alkyl, aryl or aralkyl group) or -CHO and Y 

10 is Cm alkenylene or C 2 . 6 alkynylene and Ar is phenyl substituted by a group -C0 2 R 19 where R is an aralkyl 10 

e '% b eTe Z duction P may be effected using reducing agents conveniently employed for the reduction of 
carboxylic acids, aldehydes, esters, ketones, imines, amides, protected amines, ethylenes and acetylenes. 
Thus, for example, where X 1 in general formula (IX) represents a -C=0 group this may be reduced to a 
15 -CH(OH)- group using hydrogen in the presence of a metal catalyst as previously described for process (2) 
part (b). Alternatively, the reducing agent may be, for example, a hydride such as diborane or a metal 
hydride for example lithium aluminium hydride, sodium bis(2-methoxyethoxy) aluminium hydride, sod.um 
borohydride or aluminium hydride. The reaction may be effected in a solvent, where appropriate an alcohol 
e g methanol or ethanol, or an ether such as tetrahydrofuran, or a halogenated hydrocarbon such as 



hydrocarbon e.g. dichloromethane at a temperature from 0°C to the reflux. rn u 

When Ar is phenyl substituted by a group -C0 2 R 19 this may be reduced to phenyl substituted by a -C0 2 H 
group using hydrogen in the presence of a metal catalyst as described above for process (2) part (b). 
In the reduction processes just described, the groups X 4 and R 13 0 in a compound of formula (IX) may 



45 

together conveniently represent a group 



H0C.H 



60 




(where Y 1 is a bond or a C v4 alkylene group and preferably one of R 1 and/or R 2 is a hydrogen atom) with an 
65 aryl halide Ar Hal (where Hal is a halogen atom, for example an iodine atom) followed where necessary by 



15 



20 



25 



20 When Jin general formula (IX) represents a -CH 2 NR - group or the group -CH=N-, or -X -X 3 - represents 
-CH 2 N=CR 2 Xthis may be reduced to a -CH 2 NH- or-CH 2 NHCHR 2 X- group us.ng hydrogen ^P™**™** 
metal catalyst as previously described for process (2) part (b). Alternatively, when X 2 or -X 2 -X 3 - is the group 
-CH=N- or CH 2 N=CR 2 X this may be reduced to a -CH 2 NH or CH 2 NHCHR 2 X group using a reducing agent and 
25 conditions as just described for the reduction of X 1 when this represents a -C=0 group. 

When X 2 or X 3 in general formula (IX) represents a -CONH- or -COX- group th.s may be reduced to a group 
-CH,NH- or -CH 2 X- respectively using a hydride such as diborane or a complex metal hydride for example 
lithium aluminium hydride or sodium bis(2-methoxyethoxy)aluminium hydride in a solvent such as an ether, 
e.g. tetrahydrofuran or diethyl ether. „,„«,„♦«, r m 

30 When X 3 represents a group CR 1 R 2 X where X is C 2 . 7 alkenylene or C 2 . 7 alkynylene or Y represents C 2 6 30 
alkenylene or C 2 . 6 alkynylene, this may be reduced to C 2 . 7 alkylene or C 2 . 6 alkylene us.ng hydrogen in the 
presence of a catalyst such as platinum or palladium on a support such as charcoal in a solvent such as an 
alcohol, e.g. ethanol or methanol, or an ester, e.g. ethyl acetate, or an ether, e.g. tetrahydrofuran, at normal 
or elevated temperature and pressure. Alternatively, when X is C 2 . 7 alkynylene or Y is C.e alkynylene these 
35 may be reduced to C 2 . 7 alkenylene or C 2 . 6 alkenylene using for example hydrogen and a lead-poisoned 
palladium on calcium carbonate catalyst in a solvent such as pyridine, or lithium aluminium hydride in a 
solvent such as diethyl ether at a lowtemperature e.g. 0°C. . u ^ 

When X 4 represents a group -C0 2 R 18 or -CHO this may be reduced to a group -CH 2 OH using a hydr.de such 
as diborane or a complex metal hydride for example lithium aluminium hydride, sod.um bis(2- 
40 methoxyethoxy)aluminium hydride, sodium borohydride, diisobutylalum.n.um hydr.de or lithium tr.ethyl- 
borohydride in a solvent such as an ether, e.g. tetrahydrofuran or diethyl ether, or a halogenated 



35 



40 



45 



R 16 v OCH 2 -. 

50 Rl? °~ 50 

After the reduction is complete, cleavage of this group using e.g. a dilute acid in a solvent such as water at 
normal temperature yields a compound of formula (I). ^ + „i ori o 
In another process, a compound of formula (I) in which y is a C 2 . 6 alkynylene chain. n which the acetylene 

55 group is adjacent to the group Ar may be prepared by reaction of an intermediate of formula (X) 



55 



R 1 

CHCH 2 NR 14 CXCH 2 OCH 2 Y 1 C=CH (X) eo 

OH R 2 



65 
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removal of any protecting group. The reaction is performed in the presence of a metal catalyst (e.g. copper) 
and an organometailic reagent such as bis(triphenylphosphino) palladium (II) chloride and a base such as an 
organic amine e.g. diethylamine diisopropylethylamine. 
Intermediates of formula (X) may be prepared by reaction of a bromoketone of formula (XI) 

5 H0CH 2 5 

HQ — \ V-C0CH 2 Br (ST) 
10 \=/ 10 

with an amine R 14 HNC(R 1 )(R 2 )XCH 2 OCH 2 Y 1 C^CH in the presence of a base such as sodium carbonate and a 

solvent such as ethyl acetate, followed by reduction using a reducing agent such as sodium borohydride in a 

solvent such as ethanol. The intermediate amines used in this process may be prepared by reaction of a 
15 bromide HC=CY 1 CH 2 OCH 2 XC(R 1 )(R 2 )Br with an amine R 14 NH 2 . The bromides may be prepared by alkyfation 15 

of an appropriate alcohol HC=CY 1 CH 2 OH with a disubstituted alkane BrCH 2 XC(R 1 )(R 2 )Br in the presence of a 

base such as sodium hydroxide and a phase transfer catalyst such as tetrabutylammonium bisulphate. The 

starting materials for this reaction are either known or may be prepared by methods analogous to those used 

for the preparation of the known compounds. 
20 It is also possible to prepare a compound of general formula (I) by a process comprising interconversion of 20 

another compound of general formula (I). 
For example, a compound of formula (I) in which Ar is phenyl substituted by a nitro group may be 

converted to the corresponding compound in which Ar is phenyl substituted by an amino group by 

reduction. Conventional reducing agents may be used, for example hydrogen in the presence of a catalyst 
25 such as platinum or palladium on a support such as charcoal in a solvent such as an alcohol e.g. ethanol. 25 
In the general processes described above, the compound of formula (I) obtained may be in the form of a 

salt, conveniently in the form of a physiologically acceptable salt. Where desired, such salts may be 

converted to the corresponding free bases using conventional methods. 
Physiologically acceptable salts of the compounds of general formula (I) may be prepared by reacting a 
30 compound of general formula (I) with an appropriate acid or base in the presence of a suitable solvent such 30 

as acetonitrile, acetone, chloroform, ethyl acetate or an alcohol, e.g. methanol, ethanol or iso-propanol. 
Physiologically acceptable salts may also be prepared from other salts, including other physiologically 

acceptable salts, of the compounds of general formula (I), using conventional methods. 
When a specific enantiomer of a compound of general formula (I) is required, this may be obtained by 
35 resolution of a corresponding racemate of a compound of general formula (I) using conventional methods. 35 
Thus, in one example an appropriate optically active acid may be used to form salts with the racemate of a 

compound of general formula (I). The resulting mixture of isomeric salts may be separated for example by 

fractional crystallisation, into the diastereoisomeric salts from which the required enantiomer of a 

compound of general formula (I) may be isolated by conversion into the required free base. 
40 Alternatively, enantiomers of a compound of general formula (I) may be synthesised from the appropriate 40 

optically active intermediates using any of the general processes described herein. 
Specific diastereoisomers of a compound of formula (I) may be obtained by conventional methods for 

example, by synthesis from an appropriate asymmetric starting material using any of the processes 

described herein, or by conversion of a mixture of isomers of a compound of general formula (I) into 
45 appropriate diastereoisomeric derivatives e.g. salts which then can be separated by conventional means e.g. 45 

by fractional crystallisation. Racemates of diastereoisomers may be obtained by conventional methods of 

separation e.g. fractional crystallisation isomers of compounds of formula (I). 
The intermediate compounds used in the above general processes are either known compounds or they 

may be prepared by methods analogous to those used for the preparation of the known compounds. 
50 Suitable methods for preparing the intermediate compounds are described in U.K. Patent Specification No. 50 

2140800A and in the examples included hereinafter. 

The following examples illustrate the invention. 

Temperatures are in °C. 'Dried' refers to drying using magnesium sulphate except where otherwise stated. 
Thin layer chromatography (t.l.c.) was carried out over Si0 2 . 
55 The following abbreviations are used: DMF- dimethylformamide; THF- tetrahydrofuran; EA~ ethyl 55 
acetate; ER - diethyl ether; [C] - column chromatography on silica (Merck 9385); [FCS] - flash column 
chromatography on silica (Merck 9385) 
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Intermediate 1 referred to below is a 1 -(aminomethyl)-4.hydroxy-1,3-benzenedimethanol. 

Intermediate 2 m 

a\ l42M6-BromohexYl)oxy]ethyI]-2-(methylthio)benzene 

5 2 (MethyTtmXnzeneethanoll (2.0g) and 1,6-dibromohexane (9.31g) were stirred rapidly at room 
temSure withtetrabutylammonium bisulphate (0.34g) and 12.5M aqueous sod.um hydrox.de (11m/) for 
16h The mTxtTr was diluted with water (45m/). extracted with ER (3x55m/) and the combined organ.c 
lxtrartsr e r? W L^ed consecutively with water (45m/) and brine (45m/), dried and evaporated. The residual 
3!^^SS!ed by [PCS] using ER-cyclohexane (0:100-2:98) as e.uentto g.ve the title compound. 

10 T.I.c. {Cyclohexane - ER, 79 ; 1) Rf 0.17. 

and Purtfication by [FCS] e.uting with ER-cyclohexane (1 :99- 1 :40). T.I.c. 

15 c^ h S«^ 

1 6-d bromohexane. Purification by [FCS] eluting with ER-cyclohexane (1:00 -1.15). 
d) UHZromohexylioxylbutylJ-^nitrobenzene (1.92g) from 4-n trobenzenebutano I 2 Og) and 1,6- 
dibromohexane (4.73m/). Purification by [FCS] eluting w.th ER-cyclohexane (3.200->1 .19). 
Analysis Found: C,54.05;H,6.95;N,4;15;Br,22;4; 

SJSSS^^ by [C] eluting with cyclohexane followed by cyclohexane - ER 

25 dibrfmoLx^egVpurification by [C] eluting with cyclohexane followed by cyclohexane- ER (19:1). 
Iw < 2 ' 7 9> from 4-(methylthio)benzenebutanol (5 6g) 

tiil^^^^^^^ b V ICI eluting with cyclohexane followed by cyc.ohexane - ER 

H5 9g) Si n by [C] eluting with cyclohexane- ER (19:1). T.I.c. (cyclohexane- ER 9:1) ffl OA 
TfXomo ^ < 13 - 9 9> from 4-bromoben Z enepropanol (12.7g) and 

1 IZrZlexane (36.6g). Purification by [C] eluting with cyclohexane followed by cyclohexane - ER 

M ^I^J^t^^ (6-13g>. Purification by [FCS] eluting with 5% EA/hexane mcreasmg to 
20%. T.I.c. (25% EA-cyclohexane) Rf 0.5. 

Intermediate 3 

40 +fj.™»y^ (1 0 .00g) in THF (80m/) was added to lithium 

a. min u m hyd ideTs S5™ THF (20mi) under nitrogen with stirring at 0-5= and the m xture ^st.rred at room 

Is hyd ogen'ated at room temperature, the cata.yst was removed (hyflo), the so u^on evaporated and the 
50 residual oil distilled to give the title compound [33g). T.I.c. (Cyclohexane- ER 1 .1) Rf 0.15. 

Intermediate 4 

TBrCSSSbelne (16.0g) in THF (80m/) was added dropwise to magnesiurr , (1.82g) m 
p.— JinS^errtle reflux The resulting cloudy solution was cooled to 0" and ethylene ox.de (6.6g) m THF 
55 n I I l^lt^leZe mixture was stirred at room temperature for 30min and at re lux for 1 h. 

Unrated I aaueous ammonium chloride (200m/) was added and the mixture was extracted w.th ER 

^SSJSri^SSS^. evaporated and the residue was purified by [C] eluting w.th cyclohexane- 

ER (7:3) to give the title alcohol (2.1 5g). T.I.c. (cyclohexane - ER 1 :1) Rf 0.4. 
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Intermediate 5 

4- (3-Hydroxyprop y/Jbenzonftn'/e 

A mixture of 4-bromobenzenepropanol (9.0g), cuprous cyanide (4.5g), cuprous iodide (20mg), and 
N-methyl-2-pyrrolidone (20m/) was heated at 180-1 90° for 4h and poured into a solution of ferric chloride 
5 hexahydrate (4.5g) in hydrochloric acid {2M; 30m/ ). The mixture was heated at 70-80° for 1 5 min and 5 
extracted with EA (3x1 00m/). The extract was wahsed with hydrochloric acid (2M; 50m/), water (50m/), 
and aqueous sodium hydroxide (2M; 50m/), dried and evaporated. The residue was purified by [C] eluting 
with cyclohexane-ER (1:1) to give the title compound (3.5g). T.l.c. (cyclohexane-ER 1 :1) Rf 0.15 



10 Intermediate 6 10 
(E)-4-[3-Methoxy-4-(methoxymethoxy)phenyl]~3-buten-1-ol 

n-Butyllithium (1 ,6M in hexane, 25m/) was added dropwise to a stirred suspension of (3- 
hydroxypropyDtriphenylphosphonium bromide (8.03g) in dry THF (50m/) cooled to 0° under nitrogen. The 
resulting blood-red solution was stirred at 0° for 10min and then 3-methoxy-4-(methoxymethoxy)- 

15 benzaldehyde (3.60g) in dry THF (10m/) was added dropwise over 5min. The mixture was allowed to warm 15 
to room temperature, stirred for 4h water (1 0m/) was added and the majority of the solvent was removed in 
vacuo at 40°. A solution of the residual oil in ER (200m/) was washed with water (1 50m/), dried, treated with 
charcoal, concentrated and purified by [FCS] eluting with EA/hexane (1 :1 ) to give the title compound (1 .55g). 
T.l.c. {EA-Hexane 1:1) Rf 0.30. 

20 20 
Intermediate 7 

1-[4-[(6-Bromohexyl)oxy]butyl]-3-methoxy-4-(methoxymethoxy)benzene 

A solution of Intermediate 2j (2.05g) In absolute ethanol (30m/) was hydrogenated over a pre-reduced 10% 
PdO on carbon catalyst (0.2g, 50% paste in water) until the uptake of hydrogen (130m/) ceased. The catalyst 
25 was removed by filtration (hyf lo) and the solvent removed in vacuo at 40° to afford the title compound 25 
(2.05g). T.l.c. (EA-Hexane 1 :2) Rf 0.64. 



Intermediate 8 

4-[4-[(6-Bromohexyl)oxy]butyl]-2-methoxyphenol 
30 A mixture of Intermediate 7 (1 .50g), 4-toluenesulphonic acid (0.78g) in water (3m/) and THF (27m/) was 30 
refluxed for 2.5h, cooled and the solvent removed in vacuo at 40°. The residual oil was taken up in EA (50m/), 
the solution washed with 8% sodium bicarbonate (50m/), dried, concentrated and purified by [FCS] elution 
with 20% EA/hexane providing the title compound (1 .0g). T.l.c. (EA-hexane 1 :2) Rf 0.56. 

35 Intermediate 9 35 
6-[(Tetrahydro-2H-pyran-2-yf)oxy]-1-hexanol 

Hexane-1 ,6-diol (70.9g) was melted in a water bath at ca. 60°, the melt cooled to 45° and dihydropyran 
(1 6.82g) quickly added followed by 1 0N hydrochloric acid (0.1 m/). The mixture was stirred and cold water 
added to maintain a reaction temperature of approximately 50°. When the exotherm had subsided, the 

40 mixture was stirred at room temperature for 0.5h, then diluted with water (500m/) and extracted with ER 40 
(2x250m/). The ER solution was washed with water (3x500m/), dried and concentrated to yield an oil which 
was purified by [FCS] elution with EA/hexane (1 :1) affording the title compound (19.6g). T.l.c. (EA/hexane 
1:1) Rf 0.40. 



45 Intermediate 10 45 
6-[ (2-Prop ynyfjoxyj- 1-hexanol 

A mixture of Intermediate (18.6g), propargyl bromide (80% in toluene; 14.88g) 40% w/v aqueous sodium 
hydroxide solution (200m/) and tetrabutylammonium bisulphate (3.34g) was stirred at room temperature 
for 5h, diluted with water (500m/) and extracted with ER (2x250m/). The ER solution was dried and 

50 concentrated to yield an oil which was taken up in a mixture of methanol (100m/) and 2N hydrochloric acid. 50 
After stirring for 2h the methanol was removed in vacuo at 40°, the residual aqueous phase diluted with brine 
(100m/), extracted with ER (2x75m/), dried, concentrated, and purified by [FCS] elution with 25% 
EA/cycIo hexane yielding the title compound (8.6g) T.l.c. (EA: Hexane 1:4) Rf 0.16. 



55 Intermediate 11 55 

6-[[3~(4-A minophenyl)-2-propynyl]oxy]hexan ol 
Cuprous iodide (100mg) was added to a stirred solution of 4-iodobenzeneamine (5.5g), Intermediate 10 

(3.9g) and bis(triphenyIphosphine)palladium (II) chloride (175mg) in diethylamine (60m/) under nitrogen. 

After 24h, the solvent was evaporated and the residue was partitioned between 8% aqueous sodium 
60 bicarbonate (100m/) and EA (100m/). The organic layer was washed with water, dried (Na 2 S0 4 ), 60 

concentrated and purified by [FCS] eluting with hexane/EA 1 :1 to give the title compound (3.9g). T.l.c. 

(hexane/ER1:1)Rf0.05. 
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Intermediate 12 •■ 
6-[3-(4-Aminophenyl)propoxylhexanol, (3.8g) m.p. 39-41° from Intermediate 1 1 (3.9g) in a s.milar manner to 

Intermediate 7. 

5 Intermediate 13 5 
6-[3-(4-Amino-3,5-dichlorophenyl)propoxy]hexanol ,. r,.,,-,™ ^ 

N-Chlorosuccinimide (3.25g) was added to a solution of Intermediate 12 (2.9g) in DMF (30m/ at 40 under 
nitrogen The solution was stirred at 40° for 90 min, the solvent was evaporated and ER (100m/> was added 
to the residue. The mixture was filtered (hyflo) and the filtrate was evaporated onto silica, which was 

10 subjected to [FCS] eluting with hexane/ER 1 :1 to give the title compound (2.1 g). T.l.c. (Hexane/ER 1 :1) Rf 0.19. 10 

Intermediate 14 

4-[3-[(6-Bromohexyl)oxy]propyl]-2 r 6-dichlorobenzeneamine 
A solution oftriphenylphosphine (3.68g) in dichloromethane (15m^) was added to an ice-bath cooled 
15 solution of Intermediate 13 <2.0g) and carbon tetrabromide (2.32g) in dichloromethane > (35m/K The solution 15 
was stirred at 0° for 30 min, evaporated onto silica and subjected to {FCS] eluting with hexane/ER (9:1 > then 
[C] eluting with hexane/ER (15:1 ^9:1) to give the title compound (1.9g) T.l.c. (hexane/ER 9:1) Rf 0.36. 

Intermediate 15 

20 4-[3-[(6-Bromohexyl)oxy]propyl]benzaldehyde vTuerafwi a tn° 

n-Butyllithium in hexane (1 .65M; 18m/) was added dropwise to Intermediate 2. (12.0g) m THF (30m/) at 0 
under nitrogen. The solution was stirred at -78° for 20min and DMF (2.66g) was added dropw.se The 
solution was stirred at -78° for 1 h and at room temperature for 30 min, treated with water (50m/) and 
extracted with ER (2x200m/). The dried extract was evaporated and the residue was purified by [C] eluting 

25 with cyclohexane-ER (13:5) to give the title compounding). T.l.c. (cyclohexane- ER 3:1) Rf 0.33 25 

Intermediate 16 

4-[3-[(6-Bromohexyl)oxy]propyl]benzenemethanol .,„..,„„ 
Sodium borohydride (0.28g) was added portionwise to Intermediate 15 (1 .5g) in methanol (25m/) at 0 
30 under nitrogen. The solution was stirred at 0°for 5min and at room temperature for 20m.n and treated with 30 
water (20m/). Methanol was evaporated under reduced pressure and the residue was extracted with ER 
(2x50m/), dried and evaporated to give the title compound {1 A2g). T.l.c. (cyclohexane-ER 3:1) Rf 0.2 

Intermediate 17 

35 4-[3-[(6-Bromohexyl)oxy]propyl]benzeneethanol j. . ,-ma r luc/wirt 

n-Butyllithium in hexane (1.6M; 16.5m/) was added dropwise to Intermediate 2. (10g) in THF • (25m/) at 
-78° under nitrogen. The solution was stirred at -78° for 40 min and ethylene ox.de (2 32g) m THF (10m/) 
was added. The mixture was allowed to warm slowly to room temperature, stirred for 30 mm treated with 
Saturated aqueous ammonium chloride (100m/) and extracted with ER (3 x 100m/). The dried extract was 

40 evaporated and the residue was purified by [C] eluting with cyclohexane-ER (3:1) to give the Mle compound 40 
(4.8g) T.l.c. Si0 2 (cyclohexane-ER 1 :1) Rf. 0.25 

Intermediate 18 

't^e^^^^gen peroxide (50% : 2.8m/, ethano, (4m/, .and aqueous sodium 45 
hydroxide (1 M; 2m/> was stirred at 50-60° for 2h, treated with hydrochloric acid (2M, 10m/, and ex racted 
with ER (3x50m/,. The dried extract was evaporated and the residue was purified by [C] eluting with ER to 
give the title compound (2.35g, m.p. 79-82°. 

50 Intermediate 19 

1-[3-((6-Bromohexyl)oxy]propyl]-4-(methoxymethyl)benzene 

Sodium hydride (60% dispersion 0.72g) was added portionwise to a solution of Intermediate 16 (6g> and 

methyl iodide )1 2.6g) in THF (50m/). The mixture was ref luxed for 3h treated with water 50m/h extracted 

with ER (3x 100m/), dried, evaporated and purified by [C] eluting with cyclohexane- ER (9.1) to give the Mle 

55 compound (4.0g) T.l.c. (cyclohexane- ER 3:1, Rf 0.8 

t%7!l d BTmfhexyl)oxyJpropylJ-4-(bromomethyl)benzene, (6.8g, from Intermediate 16 (8.0g, in a similar 
mannerto Intermediate 14. Purification by [C] eluting with cyclohexane-ER (9:1,. T.l.c. (cyclohexane- ER 9.1, 
60 Rf0.3. 



45 



50 



55 



60 
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Intermediate 21 

4-[[4-[3-[(6-BromohexyI)oxy]propyl]phenyl]methyi]methyl]morpholine 

A mixture of Intermediate 20 (5.0g), morpholine (1 .5g), THF (50m/), and potassium carbonate (1 .8g) was 
stirred at room temperature for 1 6h, filtered, and evaporated. The residue was purified by [C] eluting with ER 
5 togivethet/f/e co/r7po£//?Gr(3.3g).T.I.c. (ER) Rf 0.15 5 

Intermediate 22 

4-[3-[(6-Bromohexyl)oxy]propyl]benzoicacid 
A solution of chromium trioxide (5.34g) in sulphuric acid (18m; 4.6m/) and water (14m/) was added 
10 dropwise to Intermediate 15 (4.5g) in acefone (50m/) at 0°. The mixture was stirred at room temperature for 10 
1h, diluted with brine (30ml) extracted with ER (2x50m/), dried, evaporated and purified by [C] eluting with 
cyclohexane- ER (3:1 ) to give the title compound (2.4g) m.p. 70-71°. 



Intermediate 23 

1 5 Methyl 4-[3-[6-bromohexyl)oxy]propyl]benzoate 1 5 

A mixture of intermediate 22 (2.4g), sulphuric acid (18M; 1 drop), and methanol (10m/) was refluxed for 

48h and methanol was evaporated. The residue was partitioned between sodium bicarbonate solution (1M; 

20m/) and ER (100m/). The dried organic phase was evaporated and the residue was purified by [C] eluting 

with cyclohexane- ER (9;1)to give the title compound (2.1 g).T.I.c. (cyclohexane - ER 3:1) Rf 0.6 
20 20 

Intermediate 24 

4-[3-[(6-Bromohexyl)oxy]propyl]benzeneacetonitrile 

A mixture of Intermediate 20 (6.5g) sodium cyanide (0.83g), and dry dimethylsulphoxide (50m/) was 
stirred at room temperature for 1 6h, added to water (300m/), extracted with ER (3x200m/), dried, 
25 evaporated and purified by [C] eluting with cyclohexane-ER (3: 1 ) to give the title compound (3.0g). T.l.c. 25 
(cyclohexane - ER 3: 1 ) Rf 0.3 

Intermediate 25 

4-[3-[(6-Bromohexyl)oxy]propyl]benzeneacetamide 
30 A mixture of Intermediate 24 (3.0g), and hydrochloric acid (1 1M; 15m/) was stirred vigorously for 16h, 30 
diluted with water (150m/), and extracted with EA (2x1 00m/). The dried extract was evaporated and the 
residue was triturated with ER (50m/) to give the title compound (2.55g) m.p. 1 1 0-113°. 



Intermediate 26 

35 1-[2-(4-Bromobutoxy)ethoxy]-4-nitrobenzene, (8.97g) from 4-nitrobenzeneethanoI (7.25g) and 1 ,4- 35 
dibromobutane (28.1 g) in a similar manner to Intermediate 2a. Purification by [FCS] eluting with 
ER-cyclohexane (0:100 then 5:95). 



Intermediate 27 

40 Ethyl ci~acetyl-z-[2-(4-nitrophenyl)ethoxy]hexanoate 40 
Ethyl acetoacetate (3.69g) was added dropwise to a solution of sodium (0.67g) in ethanol (60m/) at the 
reflux. Intermediate 26 (7.60g) was added dropwise and the suspension was refluxed for 1 6h, filtered and 
evaporated. The residue was partitioned between water (75m/) and ER (3 x 1 50m/) and the dried ethereal 
extracts were evaporated. The residue was purified by [FCS] eluting with ER-cyclohexane (1 :3) to give the 

45 title compound (2.07g). 45 



Intermediate 28 

7-[2-(4-Nitrophenyl)ethoxy]-2-heptanone 
A mixture of aqueous sodium hydroxide (1 M, 7.4m/) and Intermediate 27 (2.0g) was stirred at room 
50 temperature for 1 6h and sulphuric acid (18M, 0.58m/) was added dropwise. The mixture was heated at 75° 50 
for 6h then extracted with ER (3x50m/) and the dried organic extracts were evaporated to give the title 
compound (1 .40g). 



Intermediate 29 

55 1~[2-[(6,6-Dimethoxyheptyl)oxy]ethyl]-4-nitrobenzene 55 
A mixture of methanol (5m/), 4-toluenesulphonic acid (2.5mg), trimethylorthoformate (1 .0g) and 
Intermediate 28 (1 .34g) was allowed to stand at room temperature for 1 h, diluted with 8% aqueous sodium 
bicarbonate (10m/) and extracted with ER (3x15m/). The combined dried (Na 2 S0 4 ) organic extracts were 
evaporated to give the title compound (1 .37g). 
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Intermediate 30 

7-[2-[4-(Dimethylamino)phenyl]ethoxy]-2-heptanone 

Intermediate 29 (1 .36g), 37% aqueous formaldehyde (1.35g) in ethanol (5m/) with 10% palladium oxide in 
charcoal (50% paste in water) were hydrogenated at room temperature and a pressure of 50 p.s.i. The 
5 reaction mixture was filtered (hyflo) and evaporated to give an oil which was dissolved in THF (10m/) and 5 
allowed to stand for 24h with aqueous hydrochloric acid (1 N, 1 0m/), then basified with 8% aqueous sodium 
bicarbonate (50m/) and the aqueous phase was extracted with ER (3 x50m/). The dried (Na 2 S0 4 ) extracts 
were evaporated and the residue purified by [FCS] eluting with ER-hexane-triethylamine (50:50:1) to give the 
title compound (0.72g). 

10 Intermediates 31 and 32 were prepared in a similar manner to Intermediate 2a:- 10 

Intermediate 31 ■ 
1-[2-[5-Bromopentyl)oxy]ethyl]-4-(methylthio}benzene, (10.7g) from 4-(Methylthio)benzeneethanol (7.44g) 

and 1,5-dibromopentane (30.48g). Purification by [FCS] eluting with ER-cyclohexane (1 : 100 -> 3:97). T.l.c. 

15 (ER-cyclohexane (1:79) Rf0.08. 

Intermediate 32 , . . , _ 

1-[2-[(6-Bromohexyl)oxy]ethyl]-4-nitrobenzene, (9.52g)from 4-nitrobenzeneethanol (10.25g), and 1,6- 
dibromohexane (27m/). Purification by [FCS] eluting with ER-cyclohexane (0:100-^1 :19) T.l.c. ER- 
20 cyclohexane(1:19) Rf 0.11. 



15 



20 



Intermediate 33 

7-[2-[4-(Methylthio)phenyl]ethoxy]-2-heptanone 
Intermediate 31 (5.00g) in ER (7.0m/) was added dropwise to magnesium turnings (0.384g) with one 

25 crystal of iodine at room temperature under nitrogen with stirring. The stirred mixture was heated to reflux 25 
for 3h under nitrogen and the solution of Grignard reagent was added slowly to a stirred solution of acetic 
anhydride (2.86g) in ER (70m/) over a period of 1 h maintaining the temperature between -60 and -70°. 
After a further 2h at -60 to -70°, the reaction mixture was allowed to warm to -10° and treated with a 
saturated aqueous ammonium chloride solution (20m/). The ER layer was separated and the aqueous phase 

30 was extracted with ER (3x40m/). The combined extracts were washed with 2N sodium hydroxide (30m/) 30 
and brine (30m/). The washings were extracted with ER (3x40m/) and these extracts, combined with the 
previous extracts were dried and evaporated. The residual oil (3.73g) was purified by [FCS] eluting with 
ER-hexane (1:14-^1 :7) followed by ER - cyclohexane (1 :7) to give the title compound (2.17g). 
Analysis Found: C,69.9;H,9.2;S,11.05. 

35 C 16 H 24 0 2 S requires C,68.55;H,8.65;S,1 1 ;45%. 35 

Intermediate 34 

N-[6-[2-(4-Nitrophenyl)ethoxy]hexyl]benzenemethanamine 
Intermediate 32 (25.9g) was added dropwise over 40min to benzylamine (62m/) at 120 (bath). After 2h at 
40 1 20° the mixture was cooled and water (750m/) and 2N aqueous hydrochloric acid (375m/) were added. The 40 
mixture was extracted with EA (3x800m/) and the combined extracts were washed with 2N aqueous sodium 
carbonate (1/), brine (500m/), dried (Na 2 S0 4 ) and evaporated. The resultant oil (30.4g) was purified by [FCS] 
eluting with EA cyclohexane-triethylamine (25:75: 1 ) to give the title compound (22.58g) T.l.c. (EA ~ 
cyclohexane, 1:2with afewdropsof triethylamine. Rf0.33 

45 

Intermediate 35 

2-Bromo- 1- (2,2 -dim ethyl- f,3-benzodioxan-6-yf)ethanone 

2-Methoxypropene (10g) was added over 15min to a stirred solution of 2-bromo-1-[4-hydroxy-3- 
(hydroxymethyl)phenyl]ethanone (5g) and toluene-4-sulphonic acid (0.5g) in dichloromethane (100m/) at 
50 23°. The mixture was stirred for 3h, filtered through a wad of triethylamine-deactivated silica and evaporated 50 
to give an oil. Purification by [FCS] (triethylamine-deactivated silica) eluting with cyclohexane - EA (19:1) 
afforded the title acetal as an oil (4.8g). A small sample was crystallised from light petroleum (b.p. 60-80°) to 
give white crystals m.p. 47-48°. 

55 

55 Intermediate 36 

2,2-Dimethyl-a-[[[6'[2-(4-nitrophenyl)ethoxy]hexyi](phenylmethyfa^ 

benzodioxinmethanol) . 

A solution of Intermediate 35 (6.0g) Intermediate 34 (7.5g) and N,N-diisopropylethylamine (2.75g) in THF 
(50m/) was left at room temperature overnight. The precipitate was removed by filtration and the filtrate was 

60 concentrated to an oil which was dissolved in methanol/THF (2:1, 150m/), cooled in an ice-bath and treated 60 
with sodium borohydride (1.5g) portionwise, under nitrogen and stirred at room temperature overnight. 
Water (1 00m/) and EA (1 00m/) were added, the phases were separated and the aqueous layer was 
re-extracted with EA (100m/). The combined organic extracts were washed with brine, dried (Na 2 S0 4 ) and 
concentrated to an oil which was purified by [FCS] eluting with cyclohexane/EA/ triethylamine 66:33:1 to 

65 give the title compound (^.0q). T.l.c. (cyclohexane/EA/triethylamine 66:33:1) Rf 0.16. 65 
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Intermediate 37 

a-[[[6-[2-(4-Aminophenyl)ethoxy]hexyI(phenylmethyl)amino]m 
benzodioxinmethanol) 

Intermediate 36 (1 .Og) was hydrogenated in ethanol (35m/) over pre-reduced 5% platinum oxide on 
5 carbon (100mg) for 1 .5h. The catalyst was removed by filtration through hyflo and the ethanol was * 
evaporated to give the title compound (870mg). T.l.c. (cyclohexane/EA/triethylamine 66:33: 1 ) Rf 0.06. 

Intermediate 38 

N-[4-[2-[[6-[[2-(2,2-Dimethyl-4H-1 # 3-benzodioxin-6-yl)2-hydroxyethyl](phenylmethyl)amino]hexyl]- 
10 oxy]ethyl]phenyI]formamide 10 
Intermediate 37 (2.5g) in A?-butyl formate was stirred at reflux for 2h. The butyl formate was evaporated, 
the residue was dissolved in methanol, potassium carbonate (200mg) was added and the mixture was stirred 
at room temperature for 1h, diluted with water (50m/) and extracted with EA (2x50m/). The organic extracts 
were washed with brine, dried )Na 2 S0 4 ) and concentrated to an oil which was purified by [FCS] eluting with 
1 5 ER to give the title compound (1 .64g). T.l.c. (EA/triethylamine 99: 1 ) RF 0.56. 1 5 

Intermediate 39 

2,2-Dimethyl-OL-[[[6-[2-[(4-methylamino)phenyl]ethoxy]hexyl](phenyl 
benzodioxinmethanol) 

20 To a stirred suspension of LiAIH 4 (200mg) in dry THF (1 5m/) under nitrogen, was added, over 5min, a 20 
solution of Intermediate 38 (1.64g) in dry THF (10m/). The reaction mixture was stirred at reflux overnight, 
cooled, treated cautiously with water (10m/) and extracted with EA (2x25m/). The organic extracts were 
washed with water and brine, dried (Na 2 S0 4 ) and concentrated in vacuo to give the title compound (1 .46g). 
T.l.c. (EA/triethylamine, 99:1) Rf 0.74. 

25 25 
intermediate 40 

2,2-Dimethyl-a-[[f6-f2-[(4-methyfamino)phenyf]ethoxy]hexyf]aminoJ^^ 

benzodioxinmethanol), (260mg) from intermediate 39 (350mg) in a similar manner to intermediate 7. T.l.c. 
(EA/triethylamine, 99:1) Rf 0.06. 
30 30 
intermediate 41 

(Phenylmethyl)4-[3-[(6-bromohexyl)oxy]propYl]benzoate 

A mixture of Intermediate 22 (2.8g), benzyl alcohol (10m/) and sulphuric acid (18M; 1 drop) was refluxed 
for 20h and purified by [C] eluting with cyclohexane-ER (19:1) to give the title compounding) T.l.c. 
35 (cyclohexane- ER 19:1) Rf 0.2. 35 



Intermediate 42 

(Phenylmethyl)4-[3-[[6-[[2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)pheny^^^^ 
prop yl Jbenzoate 

40 A mixture of Intermediate 1 (0.7g), Intermediate 41 (1 .5g), N,N-diisopropylethylamine (0.65g), and DMF 40 
(20m/) was heated at 70-75° for 2h and poured into aqueous sodium bicarbonate (1M, 50m/), extracted with 
EA (3x100m/) and the dried extract evaporated to give an oil. Purification by [C] eluting with 
EA-methanol-triethylamine (90:10:1) then trituration with ER (10m/) gave the title compound (0.6g) m.p. 
51-52°. 

45 45 

Intermediate 43 

2,2,2-Trifluoro-N-[6-[2-(4-nitrophenyl)ethoxy]hexyl]-N-(phenylmethylfe^ 

Intermediate 32 (5.2g) was added dropwise over 30min to benzylamine (12.25g) at 120° (bath). The mixture 
was maintained at 120° for 2h, cooled and water (150m/) and 2N aqueous hydrochloric acid (75m/) were 

50 added. The mixture was extracted with EA (2x200m/, 1 xlOOm/) and the combined extracts were washed 50 
with 2N aqueous sodium carbonate (200m/), brine (200m/), dried (Na 2 S0 4 ) and evaporated to give an oil 
(5.76g). The oil in dichloromethane (15m/) and triethylamine (2.5m/) was ice-cooled and treated with 
trif luoroacetic anhydride (2.55m/) in dichloromethane (10m/) over 5min. The reaction mixture was stirred 
for a further 1 h at room temperature. After 64h dichloromethane (20m/) was added and the mixture was 

55 washed with 2N aqueous hydrochloric acid (20m/), 8% aqueous sodium bicarbonate (20m/), water (20m/), 55 
brine (20m/), dried (Na 2 S0 4 ) and evaporated to give an oil (7.46g). The oil was purified by [FCS] eluting with 
EA-cyclohexanetriethylamine (20:80:1 ) to give the title compound (5.91 g). T.l.c. (EA-cyclohexane (1:2)+ few 
drops triethylamine) Rf 0.45. 



60 Intermediate 44 60 
N-[6-[2-f4-Aminophenyl)ethoxy]hexyl]-2,2,2-trifluoro~N-(phenylmethyl)a^ (3.57g) from Intermediate 

43 (4.95g) in a similar manner to Intermediate 37. Purification by [FCS] eluting with EA-cyclohexane (1 :2) 
with 1 % triethylamine. T.l.c. (EA-cyclohexane (1:2) + few drops triethylamine) Rf 0.24 
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N-[4-[2-[[6-[[2-(2,2-Dimethyl-4H-^ 
50 ethyllphenyll-N-methylacetamide, (680mg) T.l.c. (ER) Rf 0.27. Prepared from Intermediate 39 (1 .14g) in a 

similar manner to Intermediate 47. 



N~[H2-[[6-[[2-Hydroxy-2-[4~hydroxy-3^ 
55 etfy/ypteny/;^ Prepared from 

Intermediate 51 in a similar mannerto Intermediate 48. 



Intermediate 45 

N-[6-[2-[4-(l-Piperidin yl)phenyl]ethoxy]hexyl]benzenemethanamine 

A solution of Intermediate 44, 1,5-dibromopentane (1.2g) and N f N-diisopropylethylamine (650mg) in DMF 
(100m*) was stirred at 100° overnight then concentrated under vacuum to a solid which was partitioned 

5 between water (100m* ) and EA (75m*). The aqueous layer was re-extracted with EA (2 x75m*) and the 5 
combined organic extracts were washed with water and brine, dried (Na 2 S0 4 ) and concentrated. The 
resulting oil in methanol (20m*) was treated with potassium carbonate (1 .38g) and stirred at room 
temperature for 5 days, additional potassium carbonate (1 .38g) being added after 24h and 48h. Water 
(1 00m*) was added and the mixture was extracted with EA (3x50m*). The organic extracts were washed 

10 with water, brine, dried (Na 2 S0 4 ) concentrated and purified by [FCS] eluting with EA/triethylamine99:1 to 10 
give the title compound ^.Ogl T.l.c. (EA/triethylamine 99:1) Rf 0.29. 

Intermediate 46 #7 . 

4-Hydroxy-* 1 -[[(phenylmethyl)[6-[2-[4-(1-p/^ 7 ' 5 " 

15 benzenedimethanol . 15 

A solution of 2-bromo-1 -[4-hydroxy-3-(hydroxymethyl)phenyl]ethanone (31 Omg), Intermediate 45 (500mg) 
and N N-diisopropylethylamine (320mg) in THF (1 5m*) was left at room temperature overnight, then filtered 
and the filtrate concentrated to an oil which was dissolved in methanol/THF (-9:1, 10m*) cooled in an 
ice-bath treated with NaBH 4 (150mg) and stirred at room temperature overnight. Water (25m*) was added 

20 and the mixture was extracted with EA (3x25m*). The organic extracts were washed with brine, dried 20 
(Na 2 S0 4 ) concentrated and purified by [FCS] eluting with cyclohexane/EA/triethylamme 50:50:1 -» 
EA/triethylamine 99:1 to give t/7e^/ecompoyA7^ (21 Omg). TJ.c. (EA/triethylamine 99:1) Rf 0.68. 

Intermediate 47 . 
25 a /V-/4-/2-/*0-/^ 25 
oxyjethyljphenyljacetamide 

(1 .5g) from Intermediate 37 (2.0g) and acetic anhydride (805mg) in a similar manner to Intermediate 74a. 
Purification by [FCS] eluting with ER. T.l.c. (EA/triethylamine 99:1) Rf 0.36. 

d' t 48 ^ 

ethyljphenyljacetamlde . . . 

Intermediate 47 (470mg) was stirred overnight in methanol (5m*) containing 2N hydrochloric acid (1m*). 
8% Aqueous sodium bicarbonate (15m*) was added and the mixture was extracted with EA (2x20m*). The 
35 combined organic extracts were washed with brine, dried (Na 2 S0 4 ) and concentrated in vacuo to give the 35 
title compound (400mg). T.l.c. (EA/methanol/triethylamine, 80:20;1 ) Rf 0.52. 

Intermediate 49 

a-[[[6-[2-[(4-Ethyfamino)phenyt]ethoxy]hexyt](pheny^ 
40 benzo di oxi n methanol), (830mg) from Intermediate 47 (1.04g) in a similar mannerto Intermediate 39. T.l.c. 40 
(EA/triethylamine 99:1) Rf 0.64. 

Intermediate 50 

a 1 M[6-[2-(4-Ethylamino)phenyl]ethoxy]hexyl](phenylmethy^^ 
45 benzenedimethanol, (720mg) T.l.c. (EA/methanol/triethylamine, 80:20:1) Rf 0.54. Prepared from Intermediate 45 
49 (780mg) in a similar manner to Intermediate 48. 



50 
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Intermediate 53 

Butyl [4-[2-[[ 6~[(phen ylm eth yl)amino]hexyl]oxy]eth yljphen yljcarbamate 

A solution of Intermediate 44 (2.1g) and N,N-diisopropy!ethylamine (675mg) in THF (25rru?) was treated 
dropwise with a solution of n-butyl chloroform ate (710mg) in THF (5m^) then left at room temperature 
5 overnight. ER (25m^) was added, the precipitate was filtered off, the filtrate was concentrated to an oil which 5 
was dissolved in methanol (25m/) treated with potassium carbonate (1.38g) and stirred overnight. Water 
(50m^) was added and the mixture was extracted with EA (3x30m^), the organic extracts were washed with 
brine, dried (Na 2 S0 4 ) concentrated and purified by [FCS] eluting with EA/triethylamine 99:1 to give the title 
compound (1.78g). T.l.c. (EA/triethylamine 99:1) Rf 0.32. 
10 10 
Intermediate 54 

Butyl [442-[[6-[[2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phe 
ethyl[phenyljcarbamate 

(290mg)T.l.c. (EA/triethylamine 99:1) Rf 0.78. From 2-bromo-1 -[4-hyd roxy-3~( hydroxy methyl Iphenyl]- 
15 ethanone (365mg), and Intermediate 53 (640mg) in a similar manner to Intermediate 46. Purified by [FCS] 15 
eluting with cyclohexane/EA/triethylamine (50:50:1)-» EA/methanol/triethylamine (95:5:1). 

Intermediate 55 

1-lodo-4-(2-methoxyethoxy)benzene 
20 A mixture of 4-iodophenol (1.0g), 1-bromo-2-methoxyethane (0.7g), potassium iodide (0.83g), potassium 20 
carbonate (0.7g) and methyl iso butyl ketone (10m^) was refluxed for 18h, diluted with ER (50m^), filered and 
evaporated. The residue was distilled to give the title compound (0.83g). T.l.c. (cyclohexane - ER 1 : 1 ) Rf 0.6 

Intermediate 56 

25 1-Bromo-6-[(2-propynyl)oxy]hexane, (15.0g) from propargyl alcohol (5.6g) and 1,6-dibromohexane (73.2g) in 25 
a similar manner to Intermediate 2a. Purification by [C] eluting with cyclohexane followed by cyclohexane- 
ER (1 9 : 1 ). T.l.c. (cyclohexane - ER 9:1 ) Rf 0.4 

Intermediate 57 

30 N-[6-[(2-Propynyt)oxy]hexyl]benzenemethanamine 30 
Intermediate 56 (1.5g) was added dropwise to benzylamine (10m^) at 120°. The solution was stirred at ca 
120° for 1h, cooled, and added to hydrochloric acid (2M; 50m^). The mixture was basified with aqueous 
sodium hydroxide (2M) and extraced with ER (2 x200m/). The dried extract was evaporated and excess 
benzylamine was removed under reduced pressure {ca 10m^). The residue was purified by [C] eluting with 

35 ER to give the title compound (0.96g). T.l.c. (ER) Rf 0.1. 35 

Intermediate 58 

4-Hydroxy-QL 1 -[[ (phenylmeth yl)[ 6-[ (2-prop yn yl)oxy]hexyl]am in o]m ethyl]- 1, 3-benzenedimethanol 

A mixture of 2-bromo-1-[4-hydroxy-3-(hydroxymethyl)phenyl]ethanone (8.0g), Intermediate 57 (7.0g), 

40 aqueous sodium carbonate (2M; 31 rc\{), and EA (40m^) was stirred at room temperature for 3h, treated with 40 
water (50m^), and extracted with EA (2xl00m^). The dried (Na 2 S0 4 ) extract was evaporated the residue was 
dissolved in ethanol (150myf) and treated portionwise with NaBH 4 (5.7g) at 0° under nitrogen, stirred at 0°for 
2h, at room temperature for 1 6h and then ethanol was removed under reduced pressure. The residue was 
treated with methanol (2x 100m^) evaporated, and purified by [C] eluting with ER to give the title compound 

45 (3.5g). T.l.c. (ER) Rf 0,35. 45 

Intermediate 59 

4- Hydroxy-(x 7 -[[[6-[[3-[4-(2~methoxyethoxy)phenyJJ-2-propynyf]oxy]hexyW^ 

benzenedimethanol, (0.25g) from Intermediate 58 (0.5g) and Intermediate 55 (0.35g) in a similar manner to 
50 Intermediate 11. Purification by [C] eluting with cyclohexane - ER (1 :1) then ER. T.l.c. (ER) Rf 0.35. 50 

Intermediate 60 

6-[3 f 5-Bis(phenylmethoxy)phenyl]-5-hexen-1-of r (4.65g) using n-butyllithium (25rrNf, 1.6M in hexane) 

5- hydroxypentyItriphenyIphosphonium bromide (8. 58g) and 3,5-bis(phenylmethoxy)benzaldehyde (6.36g) 

55 in a similar manner to Intermediate 6. Purification by [FCS] eluting with cyclohexane-ER (2:1). T.l.c. 55 
(cyclohexane-ER2:1) Rf 0.125. 
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Intermediate 61 

a) 1-[6-Bromo-1-hexenyl]-3,5-bis(phenylmethoxy) benzene 

Triphenylphosphine (3.51 g) in dry dichloromethane (20m/) was added dropwise ovr 5 min. to a stirred 
solution of Intermediate 60 (4g) and carbon tetrabromide (4.44g) in dry dichloromethane (35m/) at 0° under 
5 nitrogen. The solution was allowed to warm up to room temperature, stirred for 2h and absorbed onto silica 5 
(Merck 9385, 20g) which was subjected to [C] eluting with hexane-ER (20:1) to give the title compound 
(3.28g). T.l.c. (hexane-ER 20: 1 ) Rf 0.23. 
The following compound was prepared in a similar manner: 

b) 1-[6-(3-Bromopropoxy)-5-heenyl]-3,5-bis(phenylmethoxy)benzene, (0.73g) from Intermediate 62 (0.8g). 

10 Purification by [FCS] eluting with hexane-ER (6:1 ). T.l.c. (hexane-ER 5:1 ) Rf 0.29 10 

Intermediate 62 

3- [[6-[3,5-Bis(phenylmethoxY)phenyl]~5-hexenyl]oxy]-1-propanol, (0.91g)from intermediate 61a (3g) and 
1,3-propanedioi (2.02g) in a similar manner to Intermediate 56. Purification by [FCS] eluting with 

15 ER-cyclohexane (1:1). T.l.c. (cyclo hexane-ER 1:1) Rf 0.19. 15 

Intermediate 63 

(E)4-Hydroxy-<x 1 ^[3-[[6-[3,5-bis(phenylmethoxy)phenyl]-5-hexenyl]ox 
benzenedimethanol 

20 A solution of intermediate 6Ib (0.65g) in DMF (5m/) was added dropwise to a stirred solution of 20 
Intermediate 1 (0.35g) and N,N-diisopropylethylamine (0.21 g) in DMF (10m/) at 70° under nitrogen. The 
solution was stirred at 70° under nitrogen for 2.5h, diluted with water (50m/), extracted with EA (2 x50m/) 
washed with water (50m/), dried (Na 2 S0 4 ) and evaporated in vacuo to give an oil. Purification by [FCS] 
(triethylamine deactivated silica) eluting with EA-methanol (9:1) gave the title compound (0.3g). T.l.c. 

25 (Toluene:ethanoI :0.88 ammonia solution 39: 1 0: 1 ) Rf 0.1 8. 25 

Intermediate 64 

4- (3,5-Dimethyl-4-nitrophenyl)-3-buten- 1-ol 

To a stirred suspension of 3-(hydroxypropyl)triphenylphosphonium bromide (10.5g) in dry THF (100m/) at 
30 0°, under nitrogen was added n-butyllithium (1 .8M in hexane, 30m/). The stirring was continued at 0° for 30 
30min then a solution of 3,5-dimethyl-4-nitrobenzaIdehyde (4.5g) in dry THF (50m/) was added over 10min. 
The mixture was stirred at - 1 0° for 1 h and at 0° for 1 h, saturated ammonium chloride (50m/) was added and 
the mixture was extracted with EA (3x50m/) the organic extracts were washed with water, brine, dried, 
concentrated and purified by [FCS] eluting with cyclohexane/EA4:1 to give the title compound (1.05g). T.l.c. 
35 (cydohexane/EA4:1)Rf0.08. 35 

Intermediate 65 

a) 1-[4-[(6-Bromohexyl)oxy]- 1-butenyl]-3,5-dimethyl-4-nitrobenzene, 

from Intermediate 64 (1 .0g) and 1,6-dibromohexane (3m/) in a similar manner to Intermediate 2a. 
40 Purification by [FCS] eluting with cyclohexane-^cyclohexane/ER 4:1. T.l.c. (cyclohexane/EA 4:1) Rf 0.32. 40 
The following compounds were prepared in a similar manner:- 

b) l-[[(6-Bromohexyl)oxy]-1-butenyl]-4-(phenylmethoxy)benzene, E:Z=2:1, (4.6g)from 1,6-dibromohexane 
(10g) and Intermediate 68 (3g). Purification by [FCS] eluting with cyclohexane-^cyclohexane-EA 4:1. T.l.c. 
(Cyclohexane-EA 4: 1 ) Rf 0.55 

45 c) 3,5-Bis(phenylmethoxy)-1-[4-[(6-bromohexyl)oxy]-3-butenyl]benzeneA^A$)ft^ 1,6-dibromohexane 45 
(2.54g) and Intermediate 68b (1.25g). Purification by [FCS] eluting with cyclohexane-^cyclohexane- EA9:1; 
Analysis Found: C,68.95; H,6.75. 
C 3 oH 35 Br03 requies C,68.8; H,6.7%. 

d) l-[2-[(6-Bromohexyl)oxy]ethyl]-2-nitrobenzene, (16.2g) from 2-nitrobenzeneethanol (10g) and 1,6- 

50 dibromohexane (27m/). Purification by [FCS] eluting with cyclohexane-*cyclohexane/EA 19:1. T.l.c. 50 
(cyclohexane/EA 4: 1 ) Rf 0.42 

e) 1-[2-[(6~Bromohexyl)oxy]ethyl]-3-nitrobenzene, (25.95g) from Intermediate 82 (18.16g) and 1,6- 
dibromohexane (50m/). Purification by [FCS] eluting with ER-cyclohexane (0:100-^5:95) Rf 0.2 

55 Intermediate 66 55 
N-[6-[[4-(3,5-Dimethyl-4-nitrophenyl)-3-butenyl]oxy]hexyl]-N-^^^ 

(700mg), from Intermediate 65a (950mg) and benzylarnine (3m/) in a similar manner to Intermediate 34. 
Purification by [FCS] eluting with EA/triethylamine 99:1. T.l.c. (EA/triethylamine) 99:1 Rf 0.13 
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Intermediate 67 

1-[4-Hydroxy-3-(hydroxymethyl)phenyl]-2-[[6-[[4-(3,5-dimethyl-4-nitrop 
butenyl]oxy]hexyl](phenylmethyl)amino]ethanone 
A solution of 2-bromo-1-[4-hydroxy-3-(hydroxymethyl)phenyl)]ethanone (425mg) Intermediate 66 
5 (690mg) and /V,/V-diisopropylethylamine (450mg) in dry THF (20m/) was left at room temperature overnight 5 
then filtered and the filtrate concentrated to a red oil which was purified by [FCS] eluting with 
EA/triethylamine 99:1->EA/methanol/triethylamine 80:20:1) to give the title compound (820mg) T.l.c. 
(EA/methanol/triethylamine 80:20: 1 ) Rf 0.68 

10 Intermediate 68 10 

a) 4-[4-(Phenylmethoxy)phenyl]-3-butenol 

A solution of n-butyllithium in hexane (1 .6M, 20m/) was added to a stirred suspension of finely powdered 
[3-(1-methoxy-1-methylethoxy)propyl] triphenylphosphonium bromide (14g) in dry THF (100m/) at 0°. The 
mixture was stirred at 0°for 30min, treated with a solution of 4-(phenylmethoxy)benzaldehyde (5g) in THF 

1 5 (25m/), stirred at 0° for 2h and filtered through silica. The f iltercake was washed with ER, the combined 1 5 

filtrates evaporated in vacuo and the residual oil triturated with ER (50m/) and filtered through silica. The 
filitrate was evaporated and the residue dissolved in THF-water-2M hydrochloric acid (50:5:1, 56m/) and 
kept at 23°for20min. The mixture was diluted with water (200m/), extracted with ER (200m/) and the extract 
was washed with water (100m/), brine (50m/) dried and evaporated to give a white solid which was stirred 

20 in hexane and filtered to give the title alcohol (5.2g) m.p. 93-95°. The following compound was prepared in a 20 
similar manner:- 

b) 4-[[3,5-Bis(phenylmethoxy)]phenyl]-3-buten-1-ol r (1.48g) using 3,5-bis(phenylmethoxy)benzaIdehyde 
(2.24g) instead of 4-{phenylmethoxy)benzaIdehyde. Additional final step purification by [FCS] eluting with 
ER-cyclohexane (3:2). T.l.c. (ER-cycl o hexane 3:1) Rf 0.26 

SE 25 
Intermediate 69 

a) 4-Hydroxy-oi f -f[[ 6-[[4-[4-(phen ylm ethoxyjphen ylJ-3-buten yljoxyjhexyljaminojmeth ylj- 1,3- 
benzenedimethanol 

A mixture of Intermediate 1 (2.3g) DMF (25m/), N,N-diisopropylethylamine (2.4g) and Intermediate 65b 
30 (3.5g) was kept at 75° for 2h. The mixture was diluted with water (150m/), acidified to pH5 with 2M 30 
hydrochloric acid, basified to pH8 with solid sodium bicarbonate and extracted with EA (2 x80m/). The 
extracts were washed with water, brine, dried (Na 2 S0 4 ) evaporated and purified by [FCS] (triethylamine- 
deactivated silica) eluting with EA-methanol (85:15) then trituation with ER afforded the title sal ig en in (0.95g) 
m.p. 79-80°. 

35 The following compound was prepared in a similar manner:- 35 

b) a 1 -[[[6-[[4-[3,5-Bis(phenylmethoxy)phenyl]-3-butenyl]-4-hydroxy- 1 ,3-benzenedimethanol t (0.42g ) from 
Intermediate 65c (0.8g) and Intermediate 1 (0.42g). Purification by [FCS] (triethylamine deactived silica) 
eluting with EA-methanol (7:2). T.l.c. Triethylamine deactived silica (EA-methanol 7:2) Rf 0.47 

40 Intermediate 70 40 
2,2,2- Trifluoro-N-f 6-[2-[4-(form ylamin ojphen yl]ethoxy]hexyl]-N-(phenyfm ethyl facetam id e 

Intermediate 44 (0.50g) in n-butyl formate (5.0m/) was heated at 80° for 3 days. The reaction mixture was 
evaporated and the resultant oil was purified by [FCS] eluting with EA-cycIohexane-triethylamine (10:2:3) to 
give the title compound (0.40g). T.l.c. (EA-cyclohexane (1 :1) with a few drops triethylamine) Rf 0.12 

45 45 

Intermediate 71 

N-[4-[2-[[6-[(Phenylmethyl)amino]hexyl]oxy]ethyl]phenyl]formamide 

Intermediate 70 (0.31g) in methanol (5.0m/) with anhydrous potassium carbonate (0.106g) was stirred at 
room temperature under nitrogen for 2.5h. Aqueous sodium hydroxide (2N 2.0m/) was added and after 1 6h 
50 the mixture was diluted with water (10m/), and extracted with EA (3x25m/). The combined extracts were 50 
washed with water (10m/ ), brine (10m/), dried (Na 2 S0 4 ) evaporated and purified by [FCS] eluting with 
EA-triethylamine (100: 1) to give the title compound (0.162g). T.l.c. (EA with a few drops of triethylamine) Rf 
0.13. 
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ethyljphenyljformamide (nvdr0 xvmethyl)phenyl]ethanone (425mg), Intermediate 71 <610mg) 

A solution of 2^romo-144-hydra^hy^m^^ v temperature overnight. The solvent 

(650mg). T.l.c. (EA/methanol/triethylamine 80:20:1) Rf 0 50 
10 The following compounds were prepared^ 

d) .MW^^^^Siil. Purification by IPCS] eltrting 
f> Purification by [PCS] during with 

(100:1) T.l.c. (EA-triethylamine 100:1) Rf 0.1 y,) e thoxy]heKyt] (phenylmethyl)amino]- 

EaS^ 

35 i) N-[444-([6-([2-(4-Hydroxy-^ ( J 6g) . Purifica tion by [FCSl eluting 

butyllphenyll-N,N'-dimethylsul P hamide, (1 .27g) f rom ~ „ Rf Q 67 
with / fa-triethylamine<100:1)T...c.(EA-methan^ 

k) /VWW^^ Purification by [FCS] eluting 
^./yp^n/^^^sa/pftonam/c/e • ^^^SJ^! (EMriethylamine 99:1 ) Rf 0.41 
40 with EA/triethylamine 99:1-EA/met nan0 '^^ 

I) N^2M244-Hydroxy-3^hydroxyme^^^ Purification by [FCSl eluting 

with EA/triethylamine gg^-EA/methanol/tnetMam^ 

mine 95:5:1 ) Rf 0.1 2. ... ? n6 r 4 .M. l 4, m Q r pholmyt)phenyilbutoxylhexyll(phenyl- 

n) ^W^xy-3-^yc-V^ Purification by [FCS] eluting w.th 

EA.ttethyl.rnir, e (tOO:1).T.I.c.(EA-triettrylam,net00.t)Rf0.t. 



20 



GB 2 159 151 A 



20 



Intermediate 74 

a) N-[4-[2-[[6-[(Phenylmethyl)amino]hexyl]oxy]ethyl]phenyl]benzam 

A solution of Intermediate 44 (3.0g) and pyridine (0.57m<? ) in dichloromethane (30m<?) was treated 
dropwise at 0° with benzoyl chloride (0.998g) in dichloromethane (5rruf ) over 5 min. The reaction mixture 
5 was stirred at room temperature for 1.5h, diluted with ER (100m<?) f washed with water (50r™?), brine (50m<?), 5 
dried and evaporated. The resulting oil in methanol (40m^) and potassium carbonate (1.96g) were stirred for 
16h, more potassium carbonate (0.98g) was added and the reaction mixture was stirred for 72h. Water 
(40m^) was added and the mixture was extracted with EA (2x 100nnf). The combined organic extracts were 
washed with water (50m<?), brine (50m^), dried (Na 2 S0 4 ) and evaporated. The residue in chloroform was 
10 purified by [FCS] eluting with EA-cyclohexane-triethyiamine (33:66: 1-*50: 50 :1 ) to give the title compound 10 
(2.42g). T.l.c. (EA-triethylarnine, 99:1) Rf 0.15. 
The following compounds were prepared in a similar manner:- 

b) 2-Methyl-N-[4-[2-[[6-[(phenylmethyl)aminofr^ 

(2.23g) from Intermediate 44 (3.0g) and isobutyryl chloride (0.757g). T.l.c. (EA-triethylamine 99:1) Rf 0.15. 
15 c) N-[[2-[[6-[(Phenylmethyl)amino]hexyl]oxy]ethyl]phenyl]pentanam 

(3.0g), and valeryl chloride (0.86g). T.l.c. (EA-cyclohexane + few drops of triethylamine) Rf 0.25. 

d) N f N-Dimethyl-N'-[4-[4'[[6-[(Phenylmethyi)amino]hex (1 .84g) from Intermediate 
81 (3.0g) and dimethylcarbamyl chloride (0.716g). T.l.c. {EA-triethylamine 100;1 ) Rf 0.1. 

e) N-[4-[24[6'[(Phenyfmethyl)amino]hexyl]oxy]ethy!]phenyl]butanes <2.2g)from Intermedi- 
20 ate OA (5.5g) and butanesulphonyl chloride (2.5g). T.l.c. (EA/triethylamine 99:1 ) Rf 0.22. 

f) N-[4-[2-[{6-[(Phenylmethyl)amino]hexyl]oxy]ethyl]phenyl]propanesu^ (2.0g) from Intermedi- 
ate 44 (5.5g) and butanesulphonyl chloride (2.2g). T.Lc. (EA/triethylamine 99:1 ) Rf 0.22 

g) N-[4-[4-[[6-[(PhenylmethY!)amino]hexyl]oxy]bulYl]phenY (3.1 5g) from Interme- 
diate 81 (3.0g) and benzenesulphonyl chloride (1.18g).T.I.c. (EA-triethylamine 100:1) Rf 0 3 

25 

intermediate 75 
N-[6-[2-[4-[(Aminocarbony0aminoJphenyf/ethoxy/hexyfr 

A solution of Intermediate 44 (2.6g) inTHF (10m<?) was added to an ice-cooled solution of phosgene (1 M in 
toluene, 25m^) in THF. The solution was stirrred at room temperature for 1 h, nitrogen was bubbled through 
30 for 30min, followed by anhydrous ammonia for 15 min. ER (50m<?) was added to the mixture and the solid 30 
was removed by filtration (urea). The filtrate was concentrated to an oil which was purified by [FCS] eluting 
with cyclohexane/EA 4: 1 ) to give the titfe compound (1 .2g). T.l.c. (EA/triethylamine 99: 1 ) Rf 0.31 . 

intermediate 76 

35 [4-[2-[[6-[(Phenylmethyl)amino]hexyl]oxy]ethyl]phenyl]urea 35 
Potassium carbonate (1.0g) was added to a solution of Intermediate 75 (1.2g) in methanol (10m<f) and the 
mixture was stirred at room temperature overnight. More potassium carbonate (1 .0g) was added and stirring 
was continued tfor 24h, when, after the addition of water (20myf ), the mixture was extracted with EA 
(3x25m^). The organic extracts were washed with water and brine, dried (Na 2 S0 4 ) and concentrated in 

40 vacuo to give the titfe compound (890mg). T.l.c. (EA/methanol/triethylamine 80:20:1 ) Rf 0.38. 40 

Intermediate 77 

2,2,2-Trifuloro-N-[6-[2-{2-nitrophenYl)ethoxY]hexyW (16.1g). T.l.c. (cyclohex- 

ane/EA 4:1) Rf 0.3. Prepared in a similar manner to Intermediate 43 from Intermediate 65d (15.0g) and 
45 benzylamine (45m<?). 



50 



Intermediate 78 

N-[6-f2-(2-Aminophenyf)ethoxy]hexyl]-2,2,2-triffuoro-^^^ (10.7g) from Intermediate 

77 (12.0g) in a similar manner to Intermediate 7. T.l.c. (cyclohexane/EA/triethylamine 80:20:1)Rf 0.19. 

Intermediate 79 

N'[2'[2-[[6-[(Phenylmetyl)amino]hexyl]oxy]ethyl]phenyl]acet^^ (3.32g) from Intermediate 78 (4.32g) and 
acetic anhydride (1 .04g) in a similar manner to Intermediate 74a. Purification by [FCS] eluting with 
EA/triethylamine 99:1^EA/methanol/triethylamine 90: 10:1). T.l.c. (EA/methanol/triethylamine 80:20: 1 ) Rf 
55 0.24. 



15 
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Intermediate 80 

2,2,2-Trifluoro-N-[6-[4-(4-nitrophenyl)butoxy]hexyl]-N^^ (19.9g), T.l.c. (EA- 

cyclohexane 1 :4 -f- a few drops of triethylamine) Rf 0.35. Prepared in a similar manner to Intermediate 43 
60 from Intermediate 2d (19.1g) and benzylamine {A2xx\€). 60 

Intermediate 81 

N-[6-l4-(4-Aminophenyi)butoxy]hexy!]-2,2,2-trifluoro^^ (15.8g) from Intermediate 

80 (19.70g) in a similar manner to Intermediate 7. Purification by [FCS] eluting with EA- 
65 cyclohexanetriethylamine (20:80:1). T.l.c. (EA-cyclohexane (1 :2) + a fewdrops of triethylamine). Rf 0.23 6 5 
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Intermediate 82 



3-Nitrobenzeneethanol ^-nitroDhenvlethanoic acid (20.0g) in dry THF 



T.l.c. (ER-hexane 1 :4) Rf 0.7 



15 



20 



from Intermediate 65e (25.7g) and benzylamine (61m*). 

assss^^ 83 (5 - og) in a simi,ar 

16 manner to Intermediate 76 T.l.c. (EA/cyclohexane/tnethylamme 33.66.1) Rf 0.3. 

nitrogen with stirring. The react j« mojur e was « ffna added after 3h and after 27h 

further /V,/V-dimethylsulphonyl chlor.de <0.9B6g)and ^ 100m ^) was added to the residue. The mixture 
(1.91g) and (1.08m*). The solven » J^J^f^JJSou, sodium carbonate (50m*) and brine 
was washed with 2N aqueous h Y dr ° ch '°" c ^ by [PCS] eluting with EA- 25 

trtfa co/r^c/ (2.27g). T.l.c. (EA + few drops triethylam.ne) Rf 0.33. 3Q 

30 

Intermediate 86 ^ih^w/lhrnzenemethanamine, (0.75g) Prepared in a similar 

by [FCS] eluting with ER. T.l.c. (ER) Rf 0.33 35 



40 evaporated and water (1 00m*) was added to the res ^ an oH (6 75a) which was purified by [FCS] eluting 

Intermediate 87 (2.43g) in met hanol (30m*) was st, ™ a J, ed with EA (3X 50m*). The combined 

compound (1 .67g). T.l.c. (EA + few drops triethylam.ne) Rf 0.25. 

Intermediate 89 j:i, mmnn rtana (54 4a) and propargyl alcohol (2.8g) in a 



bb 

Intermediate 90 *u Mam i no id 7*n) from Intermediate 89 (7.0g) and benzylamine 

^X7£l^~~^ZT^ e, Utl n 9 w m ER. T.lx. (ER) Rf 0.4 

60 Intermediate 91 inHoaniline (21.9q) and methanesulphonyl chloride (11.43g) 

compound as a highly crystalline cream sol.d (25.0g) m.p. 135-136.5 . 
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Intermediate 92 

a) N-f4-l3-lf8-[(Phenylmethy/)aminoJocty/]oxyJ^ 

A mrxture of Intermediate 91 (2.97g), Intermediate 90 <2.73g), bis (triphenylphosphine)palladium (II) 
d.chlonde (70.1 mg) and copper (I) iodide (9.5mg) in diethylamine (60m/> was stirred at room temperature 
fa under nitrogen for 20h. The solvent was removed in vacuo at 35°. A solution of the residue in EA (100m/) 
was washed with water (2x75m/) dried (Na 2 S0 4 ), concentrated and purified by [FCS] (triethylamine 
deactivated) eluting with EA to give the title compound (3.0g) T.l.c. (Toluene:ethanol:0.88NH 4 OH,39:10:1) 
Kt 0.55. 

The following compounds were prepared in a similar mannen- 

10 S /3 5?~^^^ d.87g) from Intermediate 57 

(1.23g) and Intermediate 98 (1.32g). [FCS] eluting with EA-methanol (9:1). T.l.c. (toluene-ethanol-0 88 
ammonia solution 39:10:1) Rf 0.6 

c) N-[4-[3-[(6-Hydroxyhexyljoxy]-1. P ropynyllphenyl]methanesulphonamideJrom Intermediate 10 (7 02a) 
1C and '" / termediate l\ < 13 - 37 S>- [FCS] eluting with EA/hexane (4:1), then recrystallisation from EA/hexane gave 
15 the title compound (1 1.2g) m.p. 83-84.5° M 

d) 6[[3-(4-(1-Pyrrolidinyl)phenyl]-2-propynyl]oxy]hexanol, from Intermediate 10 (690mg) and 1-(4- 
iodophenyl)pyrrolidine (1.2g). [FCS] eluting with ER gave the title compound (850mg). T.l.c. (ER) Rf 0.7 

Intermediate 93 
20 M-[4-[3-[[8-[[2-f4-Hydroxy-3-(hydroxymethy/Jpheny/J^^ 

WPYnYllphmyUm^Mesulphonamide, from Intermediate 92a (885mg) in a similar manner to Intermediate 
72a. Purification by [FCS] (triethylamine deactivated), eluting with 15% ethanol/toluene gave the title 
compound {875mg) T.l.c. (Toluene:ethanol:0.88NH 4 OH-39:10:1) Rf 0.26 

25 Intermediate 94 

2 r 2,2-Trifluoro-N-(phenylmethyl)-N-[6-[2-[4-(1-pyrrolidinyl)phe 

ni^^lf lntermediate 44 < 5 - 0 S>< 1,4-dibromobutane (2.55g) and /v,/V-diisopropylethylamine (3.05g) in 
DMF (250m/) was stirred at 90-100° under nitrogen for 16h. The reaction mixture was evaporated and the 
residue was treated with water (100m/), extracted with EA (3x100m/) and the dried (Na 2 S0 4 ) extracts were 
30 evaporated. The resultant black viscous oil (5.19g) was purified by [FCS] eluting with ER-cyclohexane (1 -6) to 
give the title compound (1 .72g) T.l.c. (ER-cyclohexane 1 :4) Rf 0.3 

Intermediate 95 

N-[6-[2-[4-(1-Pyrrolidinyl)phenyl]ethoxy]hexyl]benzenemethanamine, (1.25g)from Intermediate 94 (1 61 q) 

^ e , r , nitr ° gen ' '" 3 Similar mannerto Intermediate 76. T.l.c. (ER-cyclohexane 1 :1 + few drops triethylamine 
Rf0.11 



Intermediate 96 

Methyl 5-n-oxo-2-[(phenylmemyl)[6-[2-[4-(1-pyrrolidinyliph^ 
40 methoxy)benzoate, (0.82g)from Intermediate 95 (0.95g) and methyl 5-(2-bromoacetyl)-2-(phenylmethoxy) 
benzoate (0.95g) in a similar mannerto Intermediate 72a. Purification by [FCS] eluting with ER-cyclohexane 
(1 :2). T.l.c. (ER-cyclohexane 1 :2) Rf 0.18 

Intermediate 97 

45 4-(Phenylmethoxy)-a 1 -[[[6-[2-[4-(1-pyrrolidinyl)ethoxy]hexyl](phenylme^ 
benzenedimethanol ' 

Intermediate 96 (0.879g) in THF (10m/) was added dropwise to LiAIH 4 (0.100g) in THF (10m/) After 4h at 
room temperature under nitrogen with stirring the reaction mixture was treated with water (0 1 m/) 2N 
cn fcrcf? t° dium u n V droxide <0.2mfl, water (0.2m/), filtered (hyflo) and the filtrate evaporated and purified by 
50 [FCS] eluting with ER-cyclohexane (1 :1) to give the title compound (0.37g). T.l.c. (ER-cyclohexane 1 :1) Rf 0.11 

Intermediate 98 
2-(4-lodophenoxyjethanol 
Sodium (0.53g) was dissolved in ethanol (50m/) under nitrogen and 4-iodophenol (5.0g), and 
55 2-chloroethanol (3.93g) were added successively. The mixture was refluxed for 18h, treated with saturated 
aqueous ammonium chloride (50m/) and evaporated. The aqueous residue was extracted with ER (3 x 
100m/) and the dried extract was evaporated onto silica (Merck 9385; 50m/) and purified by [C] eluted with 
cyclohexane-ER (7:3) followed by cyclohexane-ER (1:1) to give the title compound (3.0g) m.p. 76-77°. 

60 Intermediate 99 

l-l4-Hydroxy-3-(hydroxymethyl)phenyl]-2^^^ 

IphenylmethyOammoJethanone, from Intermediate 92b (1 .6g) in a similar manner to Intermediate 72a 
Purification by [FCS] (triethylamine deactivated) eluting with toluene-ethanol (10:1) gave the title compound 
(i.8g) T.l.c. triethylamine deactivated silica (Toluene-ethanol 5:1) Rf 0.16 
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ate 83 (20.0g) in a similar manner to Intermediate 7. Punf.cat.on by [FCS] e £"8 ™* 
cyclohexanetriethylamine (33:66:1). T.l.c. (EA-cyclohexane-triethylam.ne (33.66.1) Rf 0.33. 

0 

15 (EA-methanol-triethylamine (90:10:1)) Rf 0.58. 

A solution of lntermed,ate pyridine (50m/) until the uptake of hydrogen 2 0 

20 room temperature over a Pre-reduced L £e d washed with ethanol (50m/) and the 
ceased. The brown oil in EA 000m/). was washed with 2N 

compound (10.7g) m.p. 65-67°. 25 

25 

35 compound (2.4g). T.l.c. (cyclohexane-ER 1 : 1 ) Rf 0.3. 
Intermediate 106 

Ethyl 4-[3-[(6-bromohexyl)oxyJpropy]benzoate andethanol (15m/)wasrefluxedfor30h 

compound (2.1 g). T.l.c. (cyclohexane-ER 9:1) Rf 0.3. 
Intermediate 107 

E-Methyl3-[4-(diethylamino)phenyll^ 45 
45 A solution of 4-(diethylamino) benza dehyde (lOg) an °^™2™2^JJ -fhe solvent was evaporated and 
(20g) in dry acetonitrile (100m/) t"^^ concentrated to an 

50 (cyclohexane/EA/triethylamine 80:20:1) Rf 0.33. 
Intermediate 108 

4-(Diethylamino)benzenepropanol . d SUS p ens ion of 

60 T.l.c. (EA/triethylamine99:1) Rf 0.45. 
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Intermediate 109 

4-[3-[(6-Bromohexyl)oxy]propyl]-N,N~diethylbenzeneamine r (3.2g) from Intermediate 1 08 (2.5g) and 1,6- 
dibromohexane (7.5g) in a similar manner to Intermediate 2a. Purification by [FCS] eluting with cyclohexane 
-» cyclohexane/ER 9: 1 to give the title compound (3.2g). T.l.c. (cyclohexane/EA/triethylamine 80:20:1 ) Rf 
5 0.50. 

Intermediate 110 

(E)-4-(3,4,5-Trimethoxyphenyi)-3-buten-1-oI, (8.51 g) using n-butyl lithium (1.6M in hexane, 100rruf), (3- 
hydroxypropyl)triphenylphosphonium bromide (32.1 g) and 3,4,5-trimethoxybenzaldehyde (15.7g) in a 
10 similar manner to Intermediate 6. Purification by [FCS] eluting with EA-cyclohexane (1:1). T.l.c. 
(EA-cyclohexane 1 :1) Rf 0.19. 



Intermediate 111 

(E}-1-[4-[(6-Bromohexyl)oxy]-1-butenyl]-3A5^ (3.59g) from Intermediate 110 (4g) and 

15 1,6-dibromohexane (12.28g) in a similar manner to Intermediate 2a. T.l.c. (EA-cyclohexane 1:1) Rf 0.39. 15 

Intermediate 112 

1-l[4-(6-Bromohexyl)oxy]butylh3A,5-trimethoxy benzene, (1 .41 g) from Intermediate 1 1 1 (1 .5g) in a similar 
manner to Intermediate 7. T.l.c. (EA-cyclohexane 1:1) Rf 0.39. 

20 20 

Intermediate 113 

Prop yl 4-[3-[(6-bromohexyl)oxy]propyl]benzoate 

A mixture of Intermediate 22 (3.0g) sulphuric acid (18M, 1 drop), and n-propanol (15rru?) was refluxedfor 
30h and evaporated. The residue was purified by [FCS] eluting with cyclohexane-ER (9: 1 ) to give the title 
25 compounding). T.l.c. (cyclohexane-ER 9:1) Rf 0.3. 25 

Intermediate 114 

6-[3-[4-(1-Pyrrolidinyl)phenyl]propoxy]hexanol 
Intermediate 92d (850mg) was hydrogenated in ethanoi (15m^) over pre-reduced 10% palladium oxide on 
30 carbon (200mg) for 4 days. The catalyst was removed by filtration (hyflo) and the ethanoi was evaporated to 30 
give the title compound (820mg). T.l.c. (ER) Rf 0.71. 



Intermediate 115 

1-[4-[3-[(6-Bromohexyl)oxy]propyl]phenyl]pyrrolidine, (480mg)from Intermediate 114 (800mg) in a similar 
35 mannerto Intermediate 14. Purification by [FCS] eluting with hexane/ER 9:1. T.l.c. (hexane/ER 9:1) Rf 0.33. 

Intermediate 116 

1-[4-[(6-Bromohexyl)oxy]butyl-4-(methanesulphinyl)benzene 
A solution of Intermediate 2g (3.8g) and sodium perborate (1 .7g) in glacial acetic acid (50m^) was stirred at 
40 room temperature for 2h, diluted with water (200m^), and extracted with EA (2xl50m^). The extract was 
washed with water (200nuf ), aqueous sodium bicarbonate (1 M; 2x 1 0Orn^), aqueous sodium bisulphate 
(10%; 100m^), and brine (100nrnf), dried, and evaporated. The residue was purified by [C] eluting with ER to 
give the title compound (ZAg). T.l.c. (ER) Rf 0.15. 



45 Intermediate 117 

1-Bromo-4-[2-[(6-bromohexyl)oxy]ethyl]benzene, (22.5g) from 4-bromophenethyl alcohol (15.1g), 1,6- 
dibromohexane (73.2g) in a similar mannerto Intermediate 2a. Purification by [FCS] eluting with 
cyclohexane and 5% EA/cyc!o hexane T.l.c. (CycIohexane-ER-9:1) Rf 0.4. 

50 Intermediate 1 18 

4-[2-[(6-Bromohexyl)oxy]ethyl]benzoic acid 

n-Butyllithium (1.6M in hexane, 31. 3m^) was added dropwise over 15 min. to a stirred solution of 
Intermediate 1 17 in dry THF (50m^) at -78° under nitrogen. The mixture was stirred at -78° for 0.5h and then 
transferred over 1 5 mins., to a stirred slurry of powdered dry ice (~50g) in dry THF (50m<f ) at -78° under 

55 nitrogen. The resulting semi-solid mass was then allowed to warm up to room temperature over 2h, 2M 
hydrochloric acid (1 00m/) added slowly with stirring and the THF removed in vacuo at 40°. The residual 
aqueous phase was extracted with EA (2x1 50ml), the organic layer dried and concentrated then 
recrystallised from ER at -78° to yield the title compound (10.7 g) m.p. 85-87.5°. 



25 
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Intermediate 119 



mzermeuiciLc / / ^ 

Assess- , 

Rf0.46. 

10 

Intermediate 121 15 
S^irEB(160 m a«lt.red.nde«.pon^tool»th»^»W»'«'(10ag| m .p.l»-70. 



(3.8g). 

Intermediate 122 

25 



intermediate im. 

a) *«»«^ b is(triphenylphosphino)pa..adium (II) 

^haxan.-EBI1:1|togiv e th 8 «te»OWo™<'l12-5gl.T.I.0.(ovcloh e xane-ER1.1IRf0.3. 

Intermediate 125 (8.0g). Purification by [C] elut.ng with ER. T.I*. (ER) Rf 0.4. 
Intermediate 123 

with ER-cyclohexane (1:1)to give the tftfe compound ^5g). T.l.c. (ER-cyclohexane .1). ktu.o 
40 tion by [C] eluting with ER. T.l.c. (ER) Rf 0.4. 



{cyclohexane-ER1:1)Rf0.3. 

with ER then EA gave the title compound (2.8g). 



Intermediate 125 ,07 rmHmm 2 butvn-1-ol (20 Og) and 1,6-dibromohexane (20.9g) in a 

T.l.c. (cyclohexane-ER 19:1) Rf 0.3. 
Intermediate 126 

Carbonate (1M; 100m*). dried and evaporated to give the We »«poi/«/<8.7 0 ) m.p. 103-106 . 



35 



40 



45 
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Intermediate 127 

1-fodo-4-[3-[(tetrahydro-2H~pyran-2yl)oxyJ-7-propynylJbenzene from 1, 4-d i id o benzene (24.7g) and 3- 
[(tetrahydro-2H-pyran-2yl)oxy]-1-propyne in a similar manner to Intermediate 11. Purification by [FCS] 
eluting with ER-cyclohexane (1 :7) gave the title compound (6.6g). T.lx. (ER-hexane 1 :4) Rf. 0.53. 

5 

Intermediate 128 

1-[3-[{6-Bromohexyl)oxy]-1-propynyl]-4-[3-[(tetrah 

Copper (I) iodide (23mg) was added to a stirred solution of Intermediate 127 (4.12g), Intermediate 56 
(2.64g) and bis{triphenylphosphine)palladium (II) chloride (168mg) in dicyclohexylamine (40m/) and stirring 
1 0 under nitrogen continued for a further 18h. The mixture was diluted with EA (400m/) poured into stirred 2N 
hydrochloric acid, filtered, washed with EA (2 x75m/), the two-phase filtrate separated and the organic layer 
washed with 8% sodium bicarbonate solution (250m/), then dried. Concentration, then [FCS] eluting with 
ER-cyclohexane (1 :6) gave the title compound (5.1 g). T.l.c. (ER-hexane 1 :4) Rf 0.34. 

15 Intermediate 129 

3- [4-[3-[(6-Bromohexyl)oxy]propylIphenyI]-1-propanol 

A solution of Intermediate 128 (4.75g) in absolute ethanol (100m/) was hydrogenated over a pre-reduced 
10% PdO on carbon (1g) and 5% Pt0 2 on carbon (1g) catalyst mixture until the uptake of hydrogen ceased. 
The catalysts were removed by filtration (hyflo) and the solution was evaporated in vacuo at 40°. The residual 
20 oil was dissolved in methanol (60m/), 2N hydrochloric acid (10m/) added and the solution allowed to stand 
at room temperature for 2h. The methanol was evaporated in vacuo at 40°, the residue extracted with ER 
(50m/) and the organic phase washed with 8% sodium bicarbonate solution (25m/), dried, concentrated and 
purified by [FCS] eluting with ERto give the title compounding). T.l.c. (ER-hexane 2:3) Rf 0.18. 

25 Intermediate 130 

4- Hydroxy-Qt 7 -[[[ 6-f (2-propynyl)oxy]hexyl]amino]methyl]- 1 ,3-benzenedimethanol fro m Intermediate 56 
(6.0g) and Intermediate 1 (5.0g) in a similar manner to Intermediate 42. Purification by [C] eluting with 
EA-methanol-triethylamine (90:10:1) then trituration with ER(2x25m/) gave the title compound (\ 15q) 
m.p. 66-68°. 

30 

Intermediate 131 

N-(4-lodophenyl)butanesulphonamide 

Butanesuiphonyl chloride (7.8g) was added dropwise to a stirred solution of 4-iodobenzeneamine (10g) in 
pyridine (50m/) at 0°, the mixture was stirred at room temperature for 1 h, concentrated, and partitioned 
35 between 2N hydrochloric acid (1 00m/) and EA (1 00m/). The organic layer was washed with 2N hydrochloric 
acid, water and brine, dried and concentrated to a solid which was recrystallised from cyclohexane to give 
the title compound (1 0.5g) m.p. 80-81 °. 

Intermediate 132 

40 N-[6-[(3-Butynyl)oxy]hexyl]benzenemethanamine 

Intermediate 125 (43.3g) was added over 20min to benzylamine (147m/) at 120° under nitrogen. The 
reaction mixture was stirred at 120° for 2h, distilled (70°~, 0.1 torr) and ER (1/) was added. The resultant 
precipitate was removed by filtration and the filtrate was concentrated to an oil which was purified by [FCS] 
eluting with cyclohexane-ER 2:1 ER to give the title compound (25.5g). T.l.c. (EA-triethyl amine 99*1 ) Rf 

45 0.38. 

Intermediate 133 

N-[4-[4-[[6-[(Phenylmethyl)amino]hexyl]oxy]-1-butynyl]ph 
A mixture of Intermediate 131 (5.0g), Intermediate 132(3.81g) bis (triphenylphosphine)palladium (II) 
50 chloride (1 OOmg) and copper (I) iodide (60mg) in diethylamine (80m/) was stirred under nitrogen for 1 6h. 
The solvent was evaporated and the residue was partitioned between EA (150m/) and 8% aqueous sodium 
bicarbonate (150m/), The organic layer was washed with water (50m/) and brine (50m/), dried (Na 2 S0 4 ) 
and concentrated then purified by [FCS] eluting with cyclohexane-EA-triethylamine 50:50:1 ) to give the title 
compound (6.1g). T.l.c. (cyclohexane-EA-triethylamine 50:50:1) Rf 0.14. 

55 

Intermediate 734 

N-[4-[4-[[6-[[2-[4-Hydroxy-3-(hydroxymethyl)phenyl^^ 
butynyljphenyljbutanesulphonamide 
Asolution of 2-bromo-1-[4-hydroxy-3-(hydroxymethyl)phenyI]ethanone (1.04g), Intermediate 133 (2.0g) 
60 and /V,yV-diisopropyl ethyl a mine (1 .10g) in THF (25m/) was left at room temperature overnight. The 
precipitate was removed by filtration, the solvent was evaporated and the residue was purified by [FCS] 
eluting with EA-triethylamine (100:1) to give the title compounding). T.l.c. silica (EA-triethylamine 100'1) 
Rf0.16. 
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Intermediate 135 

(3 60a) T.l.c. (EA-cyclohexane 1:3) Rf 0.44. 

Intermediates 136-139 were prepared in a similar manner to Intermediate 2a.- 

,C SSS!« 

So^ 

4:1) Rf 0.5. 15 

(Cyclohexane; ER 9 : 1 ) Rf 0.45. 

Intermediate 139 «u-„„i 7-hntPn-1-ol (5a) and Dropargyi bromide 25 

25 [4-[(2-Pro P ynyl)oxyl-1,Z-butenyl]benzene •^^^^^^^^^^jS. 
(4.05a). Purification by [C] eluting with cyclohexane-ER (9.1). T.l.c. (Cyclohexane t« ». u 

Intermediate 140 



20 



a) ^^^^JSJ£[ to a stirred suspension of lithamide [from lithium (0.225g)] in liquid 
_ . Intermediate 137 (6.0g) was aaaea to a surrcu y ammonia was evaporated on a water 

ammonia <30m^) at -78°. Dimethylsulphox.de ^^^^^^J^^ at _ 60 ° and the mixture was 
bath at 50=. The resulting -'f °" a ^ extracted with ER 

35 (4 2g). T.l.c. (Cyclohexane-ER 3:1) Rf 0.15. 
40 

t^stZZentyny^ym^e^ (4.05g) from intermediate 140a <4g). Purification by [CI eiuting 
with cyclohexane-ER 19:1. T.l.c. (Cyclohexane-ER 9:1) Rf 0.4. 

45 ^^L^y/iox^u^e^e, (4.2g) from ^mediate 144 (3.8g). Purification by [C, eiuting 
with cyclohexane-ER (4:1). T.l.c. (Cyclohexane-ER 9:1) Rf 0.4. 

50 (8.29) f-m intermediate 145 (8g). Purification by [C] e.uting with 

cyclohexane-ER (9:1). T.l.c. (Cyclohexane-ER 9:1) Rf 0.4. 

Intermediate 144 ^;™n Q r mannprtn Intermediate 4 from Intermediate 

6-(4-Pheny/butoxy)-3-hexyn-1-ol, (4.8g) prepared m a sim ''| r ma " ner !° ijSe «dde (3.52g) was then 

65 :k^mS^w«= 



30 



35 



40 



45 



50 



55 



I 



60 4- 
rr 

Rf0.15. 
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Intermediate 146 

f4-[(6-fodo-2-hexynyf)oxy]-1,Z-butenyl]benzene 

A mixture of Intermediate 140b (3.0g) sodium iodide (5.25g) and butanone (15m/) was refluxed for 18h. ER 
(1 50m/) was added and the suspension was filtered and evaporated to give the title compound (3.9g). T.l.c 
5 (Cyclohexane-ER 9: 1 ) Rf 0.4. 5 

Intermediate 147 

7-(4-(Phenylbutoxy)-5-heptyn-2-one 
A mixture of Intermediate 143 (4.0g) acetylacetone (1.54g) potassium carbonate (1.93g) and ethanol 
10 (25m/) was refluxed for 16h, filtered and evaporated. The residue was treated with ER (50m/'), filtered, io 
evaporated, and purified by [C] eluting with cyclohexane-ER (17:3) then distillation to give the title 
compounding). T.l.c. (Cyclohexane-ER 3:1) Rf 0.35. 

Intermediate 148 

15 [7-(4-Phenyl-3-butynyl)oxy]-2-heptanone, (3.28g) from Intermediate 145 (20.6g) and acetic anhydride (14ml) 15 
in a similar manner to intermediate 33. Purification by [FCS] eluting with ER-cyclohexane (1 :3). 

EXAMPLE 1 

a) 4-Hydroxy~u 1 -[[[6-[2-[2-(methylthio)phenyl]ethoxy]hexylte^ 

20 A mixture of intermediate 1 (1.22g) Intermediate 2a (2.00g) and /V,/V-diisopropylethylamine (1.7m/) in DMF 20 
(13.5m/) was heated at 80° for 2h under nitrogen. The clear brown solution was basified with 8% sodium 
bicarbonate (45m/) and the aqueous phase was extracted with EA (3x1 40m/), The combined organic 
extracts were washed consecutively with water (140m/) and brine (70m/), dried (Na 2 S0 4 ) and evaporated to 
give an oil (2.65g) which was purified by [FCS] eluting with EA-methanoi~ triethylamine (90:10:1) to give an 

25 oil which was triturated with ER (25m/) to give the title compound (339mg) m.p. 74-75°. T.l.c. 25 
(EA-methanol-triethylamine, 90:10:1) Rf 0.11. 
The following compounds were prepared in a similar manner:- 

b) 4-Hydroxy-(x 1 -[[[6~[2-[4-(methylthio)phenyl]ethoxy]hexyl]a^ 

(534mg) from Intermediate 2b (2.91g), and Intermediate 1 (2.20g). Purification by [FCS] eluting with 
30 EA-methanoi-triethylamine (94:5: 1 ) then recrystallisation from EA m.p. 89-92°. ^ 30 

Analysis Found: C,65;55;H,8.2;N,3.2;S,7.35. 
C 24 H 35 N0 4 S.0.22H 2 0 requires C,65.85;H,8.15;N,3.2;S,7.35%. 

c) a 1 -[[[ 6-[3~[4'(Dimethylamino)phenyl]propoxy]hexyl]amino]methyl]-4-hydroxy^ 1 r 3-benzenedimethanol r 
(704mg) from Intermediate 2c (1.82g), and Intermediate 1 (1.33g). Purification by [FCS] eluting with 

35 EA:methanol:triethyIamine (89:10:1). m.p. 82.5-85°. 35 
Analysis Found: C,69.95;H,9.25;N,6.2. 
C26H40N2O4 requires C,70.25;H,9.05;N,6.3%. 

d) 4-Hydroxy-(x 1 -[[[6-[4-(4-nitrophenyl)butoxy]hexyl]amino]methyin (1 .35g) from 
Intermediate 2d (5.13g), and Intermediate 1 (3.85g). Purification by [FCS] eluting with EA-methanol- 

40 triethylamine (89:10:1). m.p. 70-72°. ^ 40 

Analysis Found C,65.1;H,8.0;N,6.0. 
C 2 5H36N 2 0 6 requires C,65.2;H,7.9;N,6.1%. 

e) 4-Hydroxy-CL 1 -[[[6-[4-[(4-hydroxy-3-methoxyphenyl)butyfo^ 

benzenedimethanol, (0.24g) from Intermediate 8 (0.74g) and Intermediate 1 (0.55g). Purification by [FCS] 
45 (triethylamine deactivated silica) eluting with EA/methanoi (8:1^6:1) T.l.c. (Toluene:ethanol:0.88NH 3 ; 45 
39:10:1) Rf 0.19 

Analysis Found: C,66.1 1 ; H,8.47; N,2.90. 

C 26 H 39 NO 6 .0.5H 2 O requires C,66.35; H,8.57; N,2.98%. 

f) ^ K [[[6-[3-(4-Amino-3 f 5-dichlorophenyl)propoxy]hexyl]amino]methy^ 
50 (850mg) from Intermediate 14 (2.1 g) and Intermediate 1 (1.3g). Purification by [FCS] eluting with 

EA/methanol/triethylamine 90:10:1 m.p. 79-80°. 
T.l.c. (EA/methanol/triethylamine 90:10:1) Rf 0.1 

g) 4-Hydroxy-a 1 ~[[[6^2-(4-nitrophenyl)ethoxy]hexyl]amino]methylH (1.28g) from 
Intermediate 1 (2.40g) and intermediate 32 (3.98g). Purification by [FCS] eluting with Ea-methanoi- 

55 triethylamine (90:10:1) m.p. 83-84°. 55 
T.l.c. (EA-methanol-triethylamine 90:10:1) Rf 0.13. 

h) 4-Hydroxy-a. 1 -[[[6~[2-(2-nitrophenyl)ethoxy]hexyl]amino]m^^ (1.8g) from In- 
termediate 65d (3.3g) and Intermediate 1 (2.0g). Purification by [FCS] eluting with EA/methanol/triethylamine 
80:20:1 then trituration with ER. m.p. 68-72° 

60 T.i.c. (EA/methanol/triethylamine 80:20:1) Rf 0.31 60 
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Trituration of the oil with ER (50m^) gave the r/rte compound (0.50g) m.p. 57-60 . 
T.l.c. (EA-methanol-NH 3 90:10:1) Rf 0.25. 

from intermediate 2f (2.2g) and Intermediate 1 (1 .5g). Purificat.on by [C] 1ut.no w,th EA- 
methanoltriethylamine (92:8:1). m.p. 80-83°. 

15 (0 12s) from Intermediate 16 (1.3g) and Intermediate 1 (0.83g). m.p. 47-50 . 
di'^W^ 

from Intermediate 2g 11 .Og) and Intermediate 1 (0.5Sg>. m.p. 45-47 . 
0 44g1 from Intermediate 21, (4.5gl end Intermediata 1 (2.75g). m.p. 54-56 . 

benzoate (salt), from Intermediate 17 (1.5g) and ln ^^'£5 e 1 V ° 9 ' |oroform (5m }) was treated with 

EA-methanol (9:1) (0.57g) m.p. 85-87° 35 
o r ,„ed™ f *ano«e r e« 

elut.ng with EA-m.t H™ 1 T £ S acfd (0 7g> was added to the dried IN. a SO,) organic pheae, wh.ch 

40 rr.poi,td n ."dS 

o-enedim«W WOene^o-U 

45 X!mS^ 

T I c. (toluene-ethanol-NH 3 80:20:1). Rf 0.2 
Analysis Found: C,70.5;H,7.7;N,3.0 

eluting with toluene-ethanol-NH 3 (80:20:1 ) then trituration with ER (5ml) m.p. 54,57 . 
T.l.c. (toluene-ethanol-NH 3 80:20:1) Rf 0.15. 

Intermediate u u- " 9 . Wdb dUUCU f* 7F;0 , 9h nd D MF was removed under reduced 

Trituration of the oil with ER (20m^) gave the title compound (1.1 g> m.p. 43-45 . 
T.l.c. (EA-methanol-NH 3 90:10:1) Rf 0.15. 
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EXAMPLE 4 

4-[3-f[6-[[2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyf)^^ 
acetamide hydrobromide 

A mixture of Intermediate 25 (1.5g), Intermediate 1 (0.83g) N,N-diisopropylethylamine (1.16g) and DMF 
5 (20m^) was heated at 75-80° for 80min and DMF was removed under reduced pressure. The residue was 
triturated with EA-methanol-triethylamine [(90:10:1); 2x25m^] to leave an oil which crystallised on standing 
to give the title compound (0.32g) m.p. 109-111°. 
T.l.c. (EA-methanol-NH 3 90:10:1) Rf 0.2. 

10 EXAMPLE 5 

^ K [[[6-[2-[4-(Dimethy!amino)phenyl]eth^ 
benzenedimethanol 

A solution of Intermediate 30 (500mg) and a 1 -[[bis(phenylmethyl)amino]methyl]-4-hydroxy-1,3- 
benzenedimethanol (0.65g) in ethanol (50m/) was hydrogenated over pre-reduced 1 0% palladium oxide on 
15 carbon (250mg) and 5% platinum oxide on carbon (500mg) for 16h. The catalyst was filtered off (hyflo) and 15 
the filtrate evaporated. The resultant oil (0.80g) was purified by [FCS] eluting with EA-methanol- 
triethylamine (90:10:1 ) to give an oil which was triturated with ER (25m^) to give the title compound (0 272q) 
m.p. 100-101°. 

T.l.c. (EA: methanol :triethy!amine (90:10:1) Rf 0.13. 

20 20 
EXAMPLE 6 ZU 

4-Hydroxy-cL 1 '[[[1-methyi-6-[2-[4-(methyithio)ph 

Sodium cyanoborohydride (0.226g) was added to a solution of Intermediate 33 (1 .44g) Intermediate 1 

(0.942g) in acetic acid (0.308g) and methanol (22m€) at room temperature and the mixture stirred for 16h, 

25 poured into 8% aqueous sodium bicarbonate (30m<f), extracted with EA (3x20m^) and the combined, dried 25 

(Na 2 S0 4 ) extracts were evaporated. The resulting oil (1 .79g) was purified by [FCS] eluting with 

EA-methanol-triethylamine (95:5:1 90:10:1) to give an oil which was triturated with ER (25m<?) and 

evaporated to give the title compound (409mg) m.p. 69-71°T.l.c. (EA-methanol-triethylamine (95:5:1)) Rf 0.1 

30 EXAMPLE 7 3Q 

4'Hydroxy-a 1 -[[[6-[2-(4-methylamino)phenylethoxy]hexyl]amino]methy^ 

Intermediate 40 (240mg) in methanol (5m^) was treated with 2N hydrochloric acid (0.5rrn?) and stirred at 

room temperature overnight. 8% Aqueous sodium bicarbonate (10m€) was added and the mixture was 

extracted with EA (2x1 5m^). The combined organic extracts were washed with brine, dried (Na 2 S0 4 ) and 
35 concentrated to an oil. Trituration with ER gave the title compound (130mg) m.p. 80-83°. 35 

T.l.c. (EA/methanol/triethylamine 80:20:1) Rf 0.19. 

EXAMPLE 8 

4-[3-[[6-[[2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl]am 
40 A solution of Intermediate 42 (0.3g) in ethanol (20m^) was hydrogenated over 1 0% palladium on charcoal 40 
(0.1 g) for 35min and evaporated to give the title compound (0.25g) m.p. 50-58°. T.l.c. (EA-methanol-Nhk 
90:10:1) Rf 0.0. 
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Intermediate 46 1180mg) was »Y*ogen.«d ethano ^ ™ m ^ e r d P b f||tratlonth(oligh hvflo andth. 

more ER and dried in vacuo to give the title compound (90mg) m.p. 74 75 . 
T I.e. (EA/methanol/triethylamine 80:20:1) Rf 0.18. 

vacuum at 50° to give the title compound (280mg) m.p. 70-72 . 

T.I.C. (EA/methanol/triethylamine f Rf .J™' (410mg) 
c) «'-[{[6-(4-Ethylamino)phenylethoxri^ 
from Intermediate 50 (710mg). m.p. 85-86 ^^E^ 
15 d) W#/2-W2-Hyte^ 

20 (120mg) from Intermediate 54 (280mg) m.p. 85-86 . 

rftoertano/, (0.2g) from Intermediate 59 (0.35g . ^1-53 ^^,^^ 1 ^ )tHU ^ m ^ M U 
solution (39:10:1) then trituration with ER. 

T.I.C. (Toluene-ethanol-0.88 ^™ nB "'^ 1 £i^ d -0g) from 

T.l.c. (EA/methanol/triethylamine 80:20: 1 ) Rf °-?> . 4 _ hvdroxy -i, 3 -benzenedimethanol, (852mg) from 

i, a 1 -flf6-f4-(4-Aminophenyl butoxyJhexyl]ammoJmethylJ-4 hydroxy oe, 

h ^compound of Example id (1.123o). Trituration with cyc.ohexane. m.p. 74.5-78 . 

35 Analysis Found: C ( 69.2;H,9.1;N,6.35. 

40 acetamide, (212mg) from the compound of Example 15b (3bumg>.m p 
triethylamine 90: 10:1 ) Rf 0.08. 

4 5 Intermediate 67 (800mg) was hydrogenated " .^ n °' J 0mg) over night. The catalyst was 
carbon {S0% aqueous paste, 100rng) ^J^^^^^^^lreadJi oil was purified by [FCS] 
removed by filtration through hyf o and TJJ^JJSJ 0 give a foam which was triturated 

50 under vacuum to give the title compound <200mg) m.p. 66-68 . 
T I c (EA/methanol/triethylamine 80:20:1) Rf 0.07 

The following compounds were prepared m *™™"™"™J- 1m ^,]. ^-benzenedimethanol, (0.1 g) from 

^e^ 
55 triethylamine (80:20:1) 

Analysis Found: C,66.8;H,8.7;N,3.1. 
C 25 H 37 N0 5 .H 2 0 requires C,66.8;H,8.7;N3.1%. 

T.l.c. triethylene deactivated Si0 2 EA- methanol. ^ h ^^^^ned/methanol. 0.13g) 
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d) N-[4-[2-[[6-[[2-Hydroxy-2-[4-hydroxy-3-(hydroxyme^ 

formamide, (80mg) from Intermediate 72a (600mg). Purificatiom by [FCS] eluting with EA/methanol/ 
triethylamine 80:20:1, the trituration with dry ER m.p. 75-80°. T.l.c. (EA/methanol/triethylamine 80-20-1) Rf 
0.31. 

5 e) N-[4-[2-[[6-[[2-Hydroxy-2-[4-hydroxy-3-(hydroxymeto^^ 5 
methanesulphonamide, (660mg) from Intermediate 72b (1 .35g). Purification by [FCS] eluting with 
EA/methanol/triethylamine 80:20:1 then tituration with dry ER m.p. 96-9°. T.l.c. (EA/methanol/triethylamine 
80:20:1) Rf 0.38. 

f) N-[4-[2-[[6-[[2-Hydroxy-2-[4-hydroxy-3-(hydroxyme^ 

10 benzamide, (310g) from Intermediate 72c (830mg). m.p. 106-107°. T.l.c (EA/methanol/triethylamine 80:20:1) in 
RfO.1. 

g) N-[4-[2-[[6-[[2-Hydroxy-2~[4-hydroxy-3-(hydroxyme^ 

methylpropanamide, (470mg)from Intermediate 72d (930mg). m.p. 108-110°. T.l.c. (EA/methanol/triethyla- 
mine 80:20:1) Rf 0.1. 

1 5 h) N-[4-[2-[[6-[[2-Hydroxy-2-[4-hydroxy-3-(hydroxym 1 5 

pentanamide, (240mg) from intermedaite 72e (620mg) m.p. 92-94°. T.l.c. (EA/methanol/triethylamine 
80:20:1) Rf 0.12 

i) [W2-[[6-[[2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phentf 

hydrobromide, (360mg) from Intermediate 72f (720mg) m.p. 1 10-115°. T.l.c. (EA/methanol/triethylamine 
20 80:20:1) Rf 0.15 "' 2Q 

j) N-[2-[2-[[6-[[2-Hydroxy-2-[4-hydroxy-3-(hydroxyme^ 

acetamide, (430mg) from Intermediate 72g (1 .0g) Purification by [FCS] eluting with EA/triethylamine * 
EA/methanol/triethylamine 80:20:1] 
Analysis Found: C64.34; H,8.42; IM,6.02. 

25 C25H36N2O5.H2O requires C,64.91 ;H,8.28;N,6.05%. 25 
T.l.c. (EA/methanoI/tiethylamin 80:20:1) Rf 0.08 
k) N-[4-[4-[[6-[[2-Hydroxy-2-[4-hydroxy~3-(hydroxyme^ 

N'N'-dimethylurea, (0.95g)from Intermediate 72h (1.42g). Purification by [FCS] eluting with EA-methanoI- 
triethylamine (80:20:1) then trituration with ER. m.p. 105°-1 08° T.l.c. (EA-methanol-triethylamine (80:20:1) Rf 
30 0.1 

I) * 1 -[[[6-[2-(3-Aminophenyl)ethoxy]hexyl]amino]m^ dimethanol, (0.457g) from 

Intermediate 72i (1.7g) Purification by [FCS] eluting with EA-methanol-triethylamine (90:10:1 ) then 

trituration in ER m.p. 74-77° T.l.c. (EA/methanol/triethylamine (80:20:1) Rf 0.2 

m) N~[4~[4-[[6-[[2-Hydroxy-2-[4-hydroxy^(hydroxymethyl)ph 
35 N'-dimethylsulphamide, (0.43g) from Intermediate 72j (1.18g) Purification by [FCS] eluting with EA- 35 

methanol-triethylamine (90:10:1) then trituration with ER. 

Analysis Found C,59.8;H,8.05;N,7.6;S,5.6. 

C 27 H43N3O 6 S.0.3H 2 O requires C,59.95;H,7.75;N,7.75;S,5.95%. 

T.l.c. (EA-methanol-triethylamine (90:10:1) Rf 0.12 
40 n) N-f4-[2-([6-[[2-Hydroxy-2-[4-hydroxy-3-(hydro^^ 40 

butanesulphonamide, (300mg) from intermediate 72k (81 9mg). Purification by [FCS] eluting with EA/ 

methanol/triethylamine 90:10:1 then trituration with dry E.R. m.p. 77-79°. T.l.c. (EA/methanol/triethylamine 

90:10:1) Rf 0.12 

o) N-[4-[2-[[6-[[2-Hydroxy-2-[4-hydroxy-3-(hydroxyme^ 
45 propanesulphonamide, (90mg) from Intermediate 721 (780mg). Purification by [FCS] eluting with 45 
EA/methanol/triethylamine 90:10:1 ) then trituration with dry ER. m.p. 72-74°. T.l.c. (EA/methanol/triethyla- 
mine 90:10:1) Rf 0.12 

p) 4-Hydroxy-a 1 -[[[6-[3-[4-(1-piperidinyl)phenyl^ 

(65mg)from Intermediate 72m (250mg) Purification by [FCS] eluting with toluene/ethanol/triethylamine 
50 95:5:1) m.p. 62-64°T.l.c. (toluene/ethanol/triethylamine 80:20:1) Rf 0.17. 50 
q) 4-Hydroxy-* 1 -[[[6-[4-[4-(4-morpholinyl)p^^^ 

(0.257g)from Intermediate 72n (0.8g) Purification by [FCS] eluting with EA-methanol-triethylamine (90:10:1) 
then trituration with ER. m.p. 91-93° T.l.c. (EA-methanol-triethylamine 90:10:1) Rf 0.13 
r) N-[4-[4-[[6-[[2-Hydroxy-2-[4-hydroxy3-(hydroxymethyl)phen 
55 benzenesulphonamide, (0.16g) fromlntermediate 72o (0.87g) Purification by [FCS] eluting with EA-methanol- ^ 
triethylamine (90:10:1). 

Analysis Found: C,64.65;H7.55;N,4.8;S5.75. 
C 31 H 4 2N 2 0 6 S 0.3H 2 0 requires C,64.65;H7.45;N,4.85;S,5.55%. 
T.l.c. (EA-methanoI-tiethylamine 90:10:1) Rf 0.11 
60 s) N-[4-[3-[[8-[[2-Hydroxy-2-(4-hydroxy-3-(hydroxym 60 
methanesuphonamide, (0.26g) from Intermediate 93 (0.8g). Purification by [FCS] eluting with toluene/ 
ethanol/0.880 NH 3 (39:10:1) then trituration with dry ER. m.p. 96-99°. T.l.c. (Toluene:ethanoJ:0.88NhU- 
39:10:1) Rf 0.20. 
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t) 4-Hy d roxy-«>-M6-[2-{4^^ 

(94mg) from intermediate 97 (0.262g). Purificat.cn by trituration with ER (2x10m^) m.p. 
(toluene-ethanol-NHs 80:20:1) 

u) 4-Hydroxy-cJ f^^^SSgn Sg) Purification by [FCS] eluting with toluene-ethanol- 
acetamide, benzoate (salt), from >" ermed a ^« "^^"^Xi. treated w l th benzoic acid 

methanesulphonamide . 12 ,4 93rna ) in a mixture of absolute alcohol (25m^) and methanol 

A solution of the product of Example 12 (493mg) m a ™™ r 2 } untj] 

(Toluene:ethanol :0.88NH 3 , 39: 1 0 : 1 ) Rf 0.1 5. 

nwm^^ 25 

25 propenyllphenyllmethanesulphonamrfe d , tf of | nter mediate 1 (1 .1 0g) and 

Intermediate 1 04 was ^^.^^™^ u B ^hSS The solution was then heated at 80° 

m.p. 1 1 3-1 1 6°. T.l.c. (Toluene/ethanol/0.88 NH3 0 39:10.1) RfO.1i. 

35^^31^2(4^ 

diisopropylethyamine (1.55g) m DMF (30m^ at /u . ^f°' (1M 100m ^ and E A(2x150ml). The 

(40:10:1) to give the title compound (0.3g) T.l.c. (EA-methanol NH 3 ,90.10.1) Rto.T 4o 
40 Analysis Found: C,72.5;H,9.6;N,5.6. 
C 3 oH46N 2 0 4 requires C,72.25;H,9.3;N,5.6%. 

R f °"? «»> re m tni P thvlammo)DhenylJ P ropoxy]hexyl]amino]methyU-4-hydroxy- 1,3-benzenedimethanol, 
triethylamine 80:20: 1 ) Rf 0.17. 
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g) 4-Hydroxy-a -[[6-[4-[4-(methanesulphinyl)phenyl]brt 

benzoate salt, from Intermediate 1 16 (2.1 g) and Intermediate 1 (1.1g). Purification by [FCS] eluting with ' 
EA-methanol-triethylamine (90:10:1) gave a gum. The gum in methanol (15m*) was treated with benzoic 
acid (0.3g) in methanol (5m/) and methanol was evaporated. The residue was triturated with ER (2x25m*) to 
5 give the titfe compound (0.4g) T.l.c. (EA-methanof-NH 3 90:10:1) Rf 0.15. 
Analysis Found: C,65.8;H/7.9;N,2,2. 
C 26 H 3 9NO 5 S. 3 / 2 C 7 H 6 O 2 .0.3H 2 O requires C,65.8;H,7.4;N,2.1%. 

h) fHydroxy-* r -ffl6-f3-f4-(3-hydroxy 

(255mg) from Intermediate 1 (510mg) and Intermediate 29 (500mg) under nitrogen. Purification by [FCS] 
10 eluting with toluene-ethanol-0.88NH 4 OH (39:10:1) then titu ration with ER gave the title compound m o 
55-59°. T.l.c. (toluene-ethanol-0.88NH 4 OH 39:10:1) Rf 0.19. " ' 

i) (E)-4-Hydroxy-a 1 -[[6-[[4-(3Ar5-trimethoxyph 

benzenedimethanol r from Intermediate 1 1 1 (2.0g) and Intermediate 1 (I.Og). Purification by [FCS] 
(triethylamine deactivated silica) eluting with EA-methanol (11:1) gave the title compound (0 48q) 
15 Analysis Found: C r 64.5;H,8.0;N,2.5. 
C 2 8H 41 N0 7 .H20 requires C,64.5;H,8.3;N,2.7% 
T.l.c triethylamine deactivated silica (EA-methanol 9:1) Rf 0.5. 

EXAMPLE 14 

20 Propyl 4-[2-[[6-[[2-[4-hydroxy-3-(hydroxymethyl)ph^ 

Intermediate 119 (1.49g) was added dropwise to a stirred mixture of Intermediate 1 (1 10g) and 
N N-diisopropylethylamine (1 .55g) in DMF (20m*) at 80° under nitrogen. The resulting solution was stirred at 
80 for a further 2h, cooled and the solvent was evaporated In vacuo at 60°. A solution of the residual oil in EA 
(1 00m*) was washed with water (75m*), 8% sodium bicarbonate solution (75m*), dried (Na 2 S0 4 ) and 

25 concentrated. The crude product was purified by [FCS] eluting with toluene/ethanol/0.88NH 4 OH (39-10-1) to 
give an oil which was dissolved in ER (25m*) and allowed to stand at room temperature for 18h to obtain the 
title compound (0.76g) m.p. 64-67°. T.l.c. (ToJuene:ethanol:0.88NH 4 OH-39:10:1) Rf 0.29 

EXAMPLE 15 
30 *) 4fydroxy-<x 7 -[[[6-[[3-[4-[(1-meW^ 
l r 3-benzenedimethanol 

A mixture of Intermediate 130 (0.6g), Intermediate 124c (0.63g), bis(triphenylphosphino)palladium (II) 
chloride (0.02g), cuprous iodide (0.003g) and diethylamide (10m*) was stirred at room temperature for 16h 
and evaporated. The residue was partitioned between aqueous sodium bicarbonate (1 M; 20*) and EA 
35 (2x50m*). The dried (Na 2 S0 4 ) extract was evaporated and the residue was purified by [C] eluting with 
EA-methanol-triethylamine 90: 1 0: 1 to give the title compound (0.3g). T.l.c. EA-methanol-NH 3 80:1 0: 1 ) Rf 0 1 
The following compound was prepared in a similar manner:- 
b) M-f4-[3-{[6-[[2-Hydroxy-2-[4-hydroxy-3-(nydrox 

u r0 ^^ //pA ^ //7aCefa ^ e/ from ,ntermediate 130 H,5g) and N-4-iodophenylacetamide (1.22g). Purification 
40 by [FCS] eluting with EA-methanol-triethylamine (90:10:1) then trituration with ER gave the titfe compound 
(1.10g). r 

Analysis Found: C,66.2;H,7.55;N,6.0. 
C 2 6H 34 N 2 0 5 .H 2 0 requires C,66.1;H7.7;N,5.95%. 
T.l.c (EA-methanol-triethylamine 90: 1 0: 1 ) Rf 0.1 . 

45 

EXAMPLE 16 

fHydroxy-* 1 -[[[6-[3~[4-[(1-methylpiperazm^^ 
benzenedimethanol 

A solution of the compound of Example 1 5a (0.25g) in ethanol (20m*) was hydrogenated over 5% platinum 
50 on charcoal (0.25g) for 3h, filtered and evaporated. The residue was purifed by [CI eluting with 

EA-methanol-triethylamine (85:15:1) to give the title compound (0.20g).TA.c. (EA-methanol-NH 3 90-10-1 ) Rf 



EXAMPLE 17 

55 H-[4-[H[6-[[2-Hydroxy-2-[4-hydroxy-3-(hydroxymethylW^ 
butanesulphonamide 

Intermediate 134c (350mg) was hydrogenated in ethanol (20ml) over pre-reduced 10% palladium oxide on 
carbon (50mg) and 5% platinum on carbon (50mg) until uptake of hydrogen ceased, the catalyst was 
removed by filtration (hyflo), the ethanol was evaporated, and the resulting oil triturated with ER to provide 
60 the title compound (193mg) m.p. 81-84°T.l.c. (toluene-ethanol-ammonia 80:20:1) Rf 0 2 
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2a. 

EXAMPLE 21 

a) - 
55 ate 



25 



30 



^ff- * (hmmnmrthv |i 2 2-dimethvl-4H-1,3-benzodioxin-6-yimethanol(0.5g) and Intermediate 120 
20 (1.73g) m ary i ,4 a oxar i\ ' g] (tr i eth y| a mine deactivated silica) eluting with 

Method 1 yield the f/fife compound. 

benzenedlmethanol ,„ 1mnl anH i n t P rmediate 135 (482mg), N,N-diisopropylamine (218mg) was 

A m H W, Z 0 L SEE? 80° n dry DMF (5mS unde ?S Thetix'ture was poured into water (25m<). 
stirred and heated at 75-80 in dry uivir iom^ umuc. 2 f2x20rru?) The aqueous phase 

39:10:1) Rf 0.18 35 

35 

propenyllphenyllacetamide uridine <10rrW) was hydrogenated over pre-reduced Lindlars 

• SEES 40 

triethylamine 90: 1 0:1 ) Rf 0.08. 



Example 6:- 
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EXAMPLE 22 

a) 4-(Hydroxy-a 1 -[[[ 1-methyl-6-[(4-phenyl-3~butynyl)oxy]hexyl]am^ 1,3-benzenedimethanol, 
(1.56g) from Intermediate 1 (2.26g) and Intermediate 148 (3.1 9g). Purification by [FCS] eluting with 
EA-methanol-triethylamine (94:5:1). m. p. 95-97°. 
5 b) 4-Hydroxy-o. 1 -[[[1-methyl-6-(4-phenylbutoxy)-4-hexynylte^ (0.67g) 5 

from intermediate 1 (0.73g) and Intermediate 147 (1g). Purification by [C] eluting with EA-methanol- 
triethylamine (9: 1 :0.1 ). m.p. 57-59°. T.Lc. (EA-methanol-NH 3 9: 1 :0.1 ) Rf 0.2. 

EXAMPLE 23 

10 (EIZ)-a 1 -[[[6-[[4-(7,3-benzodioxol-5-yl)-3-but^^ 10 
benzenedimethanol, (0.43g) from Intermediate 1 (0.7g) and Intermediate 136 (0.9g) in a similar manner to the 
compound of Example 1 a, except initial reaction mixture acidified to pH 3.0 with 2M hydrochloric acid before 
basification. Purification by [FCS] (triethyiamine-deactivated silica) eluting with EA-methanol-triethylamine. 
m.p. 68-72°. T.Lc. triethyiamine-deactivated Si0 2 (EA-methanol-triethylamine 85:15:1) Rf. 0.31. 

15 The following are examples of suitable formulations of compounds of the invention. The term "active 15 
ingredient" is used herein to represent a compound of the invention. 
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Tablets 

These may be prepared by the normal methods as wet granulation or direct compression. 
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A. Direct compression 

mgltablet 

Active ingredient 2.0 
Microcrystaline Cellulose USP 196.5 
25 Magnesium Stearate BP 1.5 

Compression weight 200.0 

The active ingredient is seived through a suitable sieve and blended with lactose, starch and 
pregelatinised maize starch. Suitable volumes of purified water are added and the powders are granulated. 
30 After drying, the granules are screened and blended with the magnesium stearate. The granules are then 30 
compressed into tablets using 7mm diameter punches. 

Tablets of other strengths may be prepared by altering the ratio of active ingredient to lactose or the 
compression weight and using punches to suit. 



35 C For buccal administration 



40 





mgltablet 


Active ingredient 


2.0 


Lactose BP 


94.8 


Sucrose BP 


86.7 




mgltablet 


Hydroxypropylmethylcellulose 


15.0 


Magnesium Stearate BP 


1.5 


Compression weight 


200.0 



45 The active ingredient is sieved through a suitable sieve and blended with the lactose, sucrose and 
hydroxypropylmethylcellulose. Suitable volumes of purified water are added and the powders are 
granulated. After drying, the granules are screened and blended with the magnesium stearate. The granules 
are then compressed into tablets using suitable punches. 
The tablets may be film coated with suitable film forming materials, such as hydroxy! propyl 

50 methylceliulose, using standard techniques. Alternatively the tablets may be sugar coated. 

Capsules 



mglcapsule 

55 Active ingredient 2.0 55 

* Starch 1500 97.0 
Magnesium Stearate BP i.p 
Fill weight T00T0 



60 * A form of directly compressible starch 

The active ingredient is sieved and blended with the excipients. The mix is filled into size No. 2 hard gelatin 
capsules using suitable machinery. Other doses may be prepared by altering the fill weight and if necessary 
changing the capsule size to suit. 
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Syrup 

This may be either a sucrose or sucrose free presentation. 
A. Sucrose Syrup 

5 mgl 5ml dose 

Active ingredient 2 -° 

Sucrose BP 2750.0 

Glycerine BP 500 -° 
m Buffer ) 

10 Flavour ) asrequ.red 
Colour ) 
Preservative) 

Purified water BP to 5 - 0m 

15 thp artive inaredient buffer, flavour, colour and preservative are dissolved in some of the water and the 

The actiye mgred °™ J ™ ' , heated t0 diss0 | ve the sucrose and is then cooled. The two 



20 B. Sucrose-Free 



25 



mgl 5ml dose 
Active ingredient 2.0mg 
Hydroxypropyl methylcellulose USP 

(Viscosity type 4000) 22.5mg 
Buffer 



Flavour 
Colour 
Preservative 



as required 



on Sweetener , 

Purified Water BP to 5.0ml 

The hydroxypropyl methylcellulose is dispersed in hot water, cooled and then mixed with an aqueous 
soLt^^ active ingredient and the other -mponen^ The resultant 

35 solution is adjusted to volume and mixed. The syrup is clarified by filtration. 

Metered Dose Pressurised Aerosol 

A. Suspension Aerosol M g I metered 



40 

Active ingredient 

micronised 
Oleic Acid BP 

Trichlorofluoromethane BP 



dose Per can 

0.100 26.40mg 

0.100 2.64mg 

23.64 5.67g 



45 Dichlorodifluoromethane BP 61.25 14.70 

is pressure filled into the cans through the valves. 
B. Solution Aerosol 

mglmetered 

55 dose Per can 

Active ingredient 0.055 13.20mg 

EthanolBP °° JBBg 

DichlorotetrafluoroethaneBP 25.160 6.04g 

60 Dichlorodifluoromethane BP 37.740 a.uog 
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Oleic acid BP, or a suitable surfactant e.g. Span 85 (sorbitan trioleate) may also be included. 
The active ingredient is dissolved in the ethanol together with the oleic acid or surfactant if used. The 
alcoholic solution is metered into suitable aerosol containers followed by the trichlorofluoromethane. 
Suitable metering valves are crimped onto the containers and dichlorodifluoromethane is pressure filled into 
5 them through the valves. 5 

Suppositories 

Active ingredient 2.0mg 
10 *WitepsolH15to I.Og 10 



A proprietary grade of Adeps Solidus Ph. Eur. 



A suspension of the active ingredient in molten Witepsol is prepared and filled, using suitable machinery, 
15 into 1g size suppository moulds. 15 

Injection for Intravenous Administration 

mglml 

20 Active ingredient 0.5mg 20 

Sodium Chloride BP as required 

Water for Injection BP to 1.0ml 

Sodium chloride may be added to adjust the tonicity of the solution and the pH may be adjusted, using 
25 acid or alkali, to that of optimum stability and/or facilitate solution of the active ingredient. Alternatively 25 
suitable buffer salts may be used. 

The solution is prepared, clarified and filled into appropriate size ampoules sealed by fusion of the glass. 
The injection is sterilised by heating in an autoclave using one of the acceptable cycles. Alternatively the 
solution may be sterilised by filtration and filled into sterile ampoules under aseptic conditions. The solution 
30 may be packed under an inert atmosphere of nitrogen or other suitable gas. 30 

Inhalation Cartridges 

mglcartridge 

35 Active ingredient m iron ised 0.200 35 

Lactose BP to 25.0 



The active ingredient is micronised in a fluid energy mill to a fine particle size range prior to blending with 
40 normal tabletting grade lactose m a high energy mixer. The powder blend is filled into No. 3 hard gelatin 
capsules in a suitable encapsulating machine. The contents of the cartridges are administered using a 
powder inhaler such as the Glaxo Rotahaler. 

EXAMPLE 24 

45 4-[4-[[6-[[2-Hydroxy-2-[4-hydroxy-3-(hydroxymeth^ 

dimethylbenzamide, (0.8g) m.p. 57-59° from Intermediate 1 (1.1g) and Intermediate 123b (2g) in a similar 
mannerto Example 2a. 

EXAMPLE 25 
50 N,N-Diethyl-4-[4-[[6-[[2-hydroxy-2-[4-hydm 

benzamide, benzoate (salt), (l.lg)T.L.C. (toluene-ethanol-NH 3 80:20:1) Rf 0.2 from Intermediate 1 (1.1g) and 
Intermediate 123a (2g) then reaction with benzoic acid (0.4g) in a similar mannerto Example 2a. 

EXAMPLE 26 

55 4-hydroxy-a 1 -[[[6-[(4-phenyl-3,Z-butenyl)oxy]-4-hexynyl]am 1,3-benzenedimethanol, (0.39g) 

m.p. 72-74° from Intermediate 1 (1g) and Intermediate 14b (1.94g) in a similar mannerto Example 6. 
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CLAIMS 

1. Compounds of the general formula (I) 

5 

R 1 

CHCH 2 NHCXCH 2 OCH 2 YAr (D 

10 OH R 2 10 

wherein 




-NH- 15 



20 




25 



30 



or -N(CH 3 > h NH uuh iwne v> -NR 5 S0 2 R 7 where R 7 represents a C, 4 

aS^drCn atom N or a C ™alM or phenyl group), -SOR*, S0 2 R°, or -CN and q ^•ni^™ 0 » 
20 3] 0 CH 2 ) r R 1 ° [where R 10 represents a hydroxy or C,. 4 alkoxy group and r is an mteger 2 or 3] or -NQ 2 
nrouos or an alkvlenedioxy group of formula -0(CH 2 )pO, where p represents an integer 1 or 2 
9 S" an! ^ICS^- hyd^gen atom or a C, 3 alkyl group with the proviso that the sum total of 
carbon atoms in R 1 and R 2 is not more than 4; 
XrepresentsaC^aiky^ 

r JikvlL ne then the group Ar is a substituted phenyl group, with the further proviso that when it « 
subsSeS by only one TLo substituents se.ected from halogen atoms or C, 3 alky, or C v3 alkoxy groups, ,t 
contains ; at least one additional substituent which is different from those subst.tuents; 
in and Dhvsiologically acceptable salts and solvates thereof. 

5 Compounds a (claimed in claim 1 in which the chain X contains 2 to 7 carbon atoms 
3. Compounds as claimed In Cairn 1 or 2 in which the total number of carbon atoms ,n the chains X and Y 

rSSSHlS as claimed in any of claims 1 to 3 in which the chain , X M , -(CH 2 ), ^H,^CH,)c-. 
i/?u i rur-r fPH 1 CH-CH- -(CH,),CsC-,-CH=CHCH 2 ,-CH=CH(CH 2 ) 2 -or-CH 2 C^CCH 2 -andthe 35 

Iszero. 1,2 or 3], -N0 2 -0(CH 2 , 2 OH, -°<™>>^ 

7. Compounds as claimed in any of claims 1 to 5 in which Ar is a pneny .group . 
group -(CH 2 ) q R where R is C..6 alkoxy and q is an integer 1,2 or 3, or R.s-NR R ,-NR S0 2 R , COR , SR 

50 0< 8 H2 Com D ounds as claimed in claim 7 in which Ar is a phenyl group monosubstitued I by -OH, -CH 2 OH, 
,PH » OH (ChIoH ChToCH 3 -NH(CHa). -N(CH 3 ) 2 , -NHCH 2 CH 3 , morpholino, pyrrohd.no, piperid.no, 
"cH nS'i CH p^perid no, NHS0 2 CH -NHSJ 2 ^ 

^^S^^^STSS^ -C0 2 2 CH 2 CH 3 , -C0 2 (CH 2 ) 2 CH, -CONH 2 , -CON(CH 3 ) 2 , -SCH 3 , -SCH 2 CH 3 , 
55 -S-phenyl, or -0(CH 2 ) 2 OCH 3 . 

9. Compounds of the general formula (la) 

R 1 

CHCH 2 NHC(CH 2 ) m -0-(CH 2 ) n -Ar (la) 
OH R 
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wherein m is an integer from 2 to 8 and 

n is an integer from 1 to 7 with the proviso that the sum total of m + n is 4 to 12; 

Ar represents a phenyl group substituted by one or more substituents selected from halogen atoms, or 
Chalky!, -(CH 2 ) q R, [where R is hydroxy, C^alkoxy, -NR 3 R 4 (where R 3 and R 4 each represents a hydrogen 
5 atom, or a C-,_ 4 alkyl group, or -NR 3 R 4 forms a saturated heterocyclic amino group which has 5-7 ring 5 
members and optionally contains in the ring one or more atoms selected from -O- or -S- or a group -NH- or 
-N(CH 3 )-), -NR 5 COR 6 (where R 5 represents a hydrogen atom or a alkyl group, and R 6 represents a 
hydrogen atom or a alkyl, d_ 4 alkoxy, phenyl or -NR 3 R 4 group), -NR 5 S0 2 R 7 (where R 7 represents a d_ 4 
alkyl, phenyl or -NR 3 R 4 group), -COR 8 (where R 8 represents hydroxy, d_ 4 alkoxy or -NR 3 R 4 ), -SR 9 (where R 9 is 

10 a hydrogen atom, or a d_ 4 alkyl or phenyl group, -SOR 9 , S0 2 R 9 , or-CN, and q represents an integer from 0 to 10 
3], -0(CH 2 ) r R 10 [where R 10 represents a hydroxy or d_ 4 alkoxy group and r is an integer 2 or 3], or -N0 2 
groups, with the proviso that if the phenyl group Ar is substituted by only one or two substituents selected 
from halogen atoms or d_ 3 alkyl or d-3 alkoxy groups it contains at least one additional substituent which is 
different from those substituents; 

15 R 1 and R 2 each represent a hydrogen atom or a d_ 3 alkyl group with the proviso that the sum total of 15 
carbon atoms in R 1 and R 2 is not more than 4; 
and physiologically acceptable salts and solvates thereof. 

10. Compounds as claimed in claim 9, in which m is an integer from 2 to 8 and n is an integer from 1 to 7 
with the proviso that the sum total of m + n is 4 to 12. Ar represents a phenyl group substitued by one or two 

20 substituents selected from hydroxy, -NR 3 R 4 (where R 3 and R 4 each represents a hydrogen atom, or a d-4 20 
alkyl group, or -NR 3 R 4 forms a saturated heterocyclic amino group which has 5-7 ring members and 
optionally contains in the ring one or more atoms selected from -N-, -0-, or-S-), -NR 5 COR 6 (where R 5 
represents a hydrogen atom or a d_ 4 alkyl group, and R 6 represents a hydrogen atom or a d_ 4 alkyl, C n _ 4 
alkoxy, phenyl or -NR 3 R 4 group), -NR 5 S0 2 R 7 (where R 7 represents a d_ 4 alkyl, phenyl or -NR 3 R 4 group), 

25 -COR 8 (where R 8 represents hydroxy, d-4 alkoxy or -NR 3 R 4 ), SR 9 (where R 9 is a hydrogen atom, or a d-4 alkyl 25 
or phenyl group), -SOR 9 , -S0 2 R 9 , -N0 2 or-CH 2 R 11 (where R 11 is hydroxy or -NR 3 R 4 ); 

R 1 and R 2 each represents a hydrogen atom or a d_ 3 alkyl group with the proviso that the sum total of 
carbon atoms in R 1 and R 2 is not more than 4. 

1 1 . Compounds as claimed in claim 9 or 1 0, in which the chain -(CH 2 ) m - contains 3 to 8 carbon atoms. 

30 12. Compounds as claimed in claim 11 in which the chain (CH 2 ) m - is -(CH 2 ) 3 -,-(CH 2 ) 4 -,-(CH 2 ) 5 - or -(CH 2 ) 6 - 30 
and the chain -(CH 2 ) n - is -(CH 2 ) 2 -, -(CH 2 ) 3 -, -(CH 2 ) 4 , -<CH 2 ) 5 -, -(CH 2 ) 6 - or (CH 2 ) 7 -. 
13. Compounds as claimed in claim 1, which are: 

4-Hydroxy-a 1 -[[[6-[3-[4-(hydroxymethyl)phenyl]propoxy]hexyI]amino]methyl]benzenedimethanol; 
4-Hydroxy-.a 1 -[[[5-[2-[4-(phenyithio)phenyl]ethoxy]phenyl]amino]methyl]-1,3-benzenedimethanol; 
35 4-Hydroxy-a 1 [[[6-[2-[4-(1-piperidinyl)phenyl]ethoxy]hexyl]amino]methyl]-1 / 3-benzenedimethanol; 35 
Methyl 4-[3-[[6-[[2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl]amino]hexyI]oxy]propyl]- 
benzoate. 

a l -[[[6-[4-(4-Amino-3,5-dimethy!phenyl)butoxy]hexyl]amino]methyl]-4-hydroxy-1,3-benzenedimethanoI; 
and the physiologically acceptable salts and solvates thereof. 
40 14. Compounds as claimed in claim 1, which are: 40 

4-Hydroxy-a 1 -[[[6-[4-hydroxyphenyI)butoxy]hexyl]amino]methyl]-1,3-benzenedimethanol; 
a 1 [[[6-[3-(4-Amino-3,5-dichlorop 
and the physiologically acceptable salts and solvates thereof. 

1 5. Compounds as claimed in claim 1 which are: 

45 4-Hydroxy-a 1 -[[[6-[2-[4-(methylthio)phenyi]ethoxy]hexyl]-amino]methyl]-1,3-benzenedimethanol; 45 
4-Hydroxy-a 1 -[[[6-[3-[4-(methoxymethyl)phenyl]propoxy]-hexyl]amino]methyl]-1,3-benzenedimethanol; 
4-Hydroxy-a 1 -[[[6-[3-[4-(2-methoxyethoxy)phenyl]propoxy]-hexyl]amino]methyl]-1,3-benzenedimethanol; 
4-Hydroxy-a 1 -[[[6-[3-[4-(1-piperidinyl)phenyl]propoxy]-hexyl]amino]methyl]-1,3-bezenedim 
4-Hydroxy-a 1 -[[[6-[3-[4-(1-pyrroIidinyl)phenyl]propoxy]-hexyl]amino]methyl]-1,3-benzenedimethanol; 

50 4-Hydroxy-aM[[6-[2-[4-(1-pyrroK 50 

N-[4-[4-[[6-[[2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl]amino]hexyi]oxy]butyl]phenyl]- 
butanesulphonamide; and the physiologically acceptable salts and solvates thereof. 

16. Compounds as claimed in claim 1 which are: 

Ethyl 4-[3-[[6-[[2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)-phenyl]amino]hexyl]oxy]propyl]benzoate; 
55 Propyl 4-[2-[[6-[[2-[4-hydroxy-3-(hydroxymethyl)phenyl]-2-hydroxy-ethyl]amino]hexyl]oxy]ethyl]- 55 
benzoate; and the physiologically acceptable salts and solvates thereof. 

17. A process for the preparation of compounds as claimed in any of claims 1 to 16 or a physiologically 
acceptable salt or solvate thereof which comprises: 

(1) reacting a compund of general formula (II) 
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(wherein Z represents a group -CH-CH 2 or -CHCH 2 L, 

O OH ... 
R" and R 13 are each hydrogen or a protecting group, and L is a leaving group) with an am.ne of general 

5 formula (III) 



R 1 

(III) 



10 



R 14 HNCXCH 2 OCH 2 YAr 

10 l 2 

(wherein R 14 is a hydrogen atom or a protecting group) followed, if neccessary, by removal of any 

15 ^^pX?^ 0 - ^Pound f°rmu.a <» which R 1 is a hydrogen atom, alkylating an amine 15 
of general formula (IV) 



R 12 0CH 2 (IV) 



20 



20 R 13 0— ^ V-CBM 14 R 1b (U) 

OH 

25 (wherein R 12 , R 13 and R 14 are each a hydrogen atom or a protecting group and R 15 is a hydrogen atom) with 25 
an alkylating agent of general formula (V) 

LCHXCH 2 OCH 2 YAr < v > 

R 2 30 
30 R 

(wherein L is a leaving group) followed, if necessary, by removal of any protecting group present; or 
£>) f S prep?ri 9 of a compound of formula (I) in which R^ is a hydrogen atom, alkylating an am.ne 

of aeneral formula (IV) in which R 12 , R 13 and R 14 are each a hydrogen atom or a protecting group and R is a 
35 hydrogen atom o, a group convertible thereto underthe reaction conditions, with a compound of genera. 35 

formula (VI) 

R 2 COXCH 2 OCH 2 YAr <V» 

40 

40 in the presence of a reducing agent followed, if necessary, by removal of any protecting groups present; or 
(3) deprotection of protected intermediate of general formula (VIII) 

R 12 0CH 2 , 

45 



R 13o-Hf\-CHCH 2 NR 14 CXCH 2 OCH 2 YAr CM) 



OH R 2 

50 

(wherein R 12 , R 13 and R 14 are each a hydrogen atom or a protecting group, except that at least one of R 12 , 
R 13 and R 14 is a protecting group; or 
(4) reducing an intermediate of general formula (IX) 



50 



R 13 Q ^ ^) — X 1 -X 2 -X 3 -CH 2 DCH 2 Y"Ar (H) 
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in which R 13 is a hydrogen atom or a protecting group, 

X 1 is -CH(OH)- or a group convertible thereto by reduction, 

X 2 is -CH 2 NR 14 or a group convertible thereto by reduction, 

X 3 is -CR 1 R 2 X or a group convertible thereto by reduction, 
5 X 4 is -CH 2 OR 12 or a group convertible thereto by reduction, 5 

Yis as defined in claim 1 or is a group convertible thereto by reduction and Aris as defined in claim 1 oris 
a group convertible thereto by reduction, at least one of X 1 , X 2 , X 3 , X 4 , Y and Ar representing or containing a 
reducible group followed, if necessary, by removal of any protecting groups present; 

(5) for the preparation of a compound formula (I) in which Y is a C 2 . 6 alkynylene chain in which the 
10 acetylene group is adjaent to the group Ar, reacting an intermediate of formula (X) 10 

H0CH 2 (X, 
R 1 




15 HO— (' — CHCH 2 NR 14 CXCH 2 OCH 2 Y 1 C=CH (2) 

OH R 2 



(in which Y 1 is a bond or a alkylene group) with an aryl halide ArHal (where Hal is a halogen atom) 
20 followed, if necessary, by removal of any protecting groups present; 20 
(6) for the preparation of a compound of formula (I) in which Ar is phenyl substituted by an amino group, 
reducing the corresponding compound in which Ar is phenyl substituted by a nitro group; and 

if desired, converting the resulting compound of general formula (I) or a salt thereof into a physiologically 
acceptable salt or solvate thereof. 
25 18. A pharmaceutical composition comprising at least one compound of general formula (I) as defined in 25 
claim 1 or a physiologically acceptable salt or solvate thereof, together with a physiologically acceptable 
carrier or excipient. 
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